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Freeze-ups of o1 yor steam traps in winter weather 
ytten ise oduction delays. Don't take 
that chance specially when it's so easy to install Yarways 


the steam traps that won't freeze up 


They won't freeze because condensate does not accumulate 
The only moving part—a little valve—is continually testing for condensate 


discharging it as soon as it forms. There’s never anything to freeze 


Other reasons why over 750,000 Yarway Impulse Steam Traps 


have been sold—they get equipment hotter, sooner; light weight; 





small size; easy to install and maintain; 


good for all pressures; made of stainless steel 


More than 200 industrial distributors 

sell Yarway Traps and Strainers. See your nearest 
one today. For name, and free 24-page 

Steam Trap Book, write 


YARNALL-WARING COMPANY 
128 Mermaid Ave, Philadelphia 18, Pa 


be A , 
the steam trap designed 
with more production in mind 
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A Quick Look at 


Is U. S. Oil Industry Being Drowned by Excessive 
imports? ... No! says a major company economist. 
Yes! declares the IPAA president. Turn to pages 
76-77 for presentation of both sides of a problem 
that has made of the industry a house divided against 
itself 


Desulfurization Symposium .. . This neatly- 
packaged 12-page report to Perroteum REFINER 
readers takes up a major problem facing the industry. 
Running in the octane race, refiners are taking a 
close look at every scheme which will make the fuel 
needed for high-compression ratio engines. Up for 
top consideration are the desulfurization processes 

which increase lead susceptibility and in turn the 

octane number of gasoline. In this symposium you 
will find the economics and importance of desulfuri- 
with detailed descriptions of nine 


zation together 


popular processes Page Bl. 


An Auxiliary to Petrochemical Processing—Ton- 
nage Oxygen... Thi 


ing all phases of this ine reasingly important subject. 


is a three part series cover- 


Phe use of tonnage oxveen to re place airin oxidation 
processes is being studied more and more by petro- 
chemical manufacturers. Part L is concerned primarily 
with the principles of rectification and refrigeration 
as applied to oxygen manufacture. It is all done in 
Peter Sherwood’s easy-to-read style. Se« 


page 93. 


Applying Henry's Law to Concentrated Gas- 
Solvent Systems... bor many g: 
the usefulness and applicability of the Henry's Law 


is-solvent systems, 


expression may be greatly extended by relating the 


component partial pressure in the gas phase to the 
mol ratio of that component in solution. The corre 
sponding mathematical relations for the equilibruim 
y/x value are developed, and a method of plotting is 
suggested. The significance of the equations in chemi- 
demonstrated by several 


cal ehneinecring practice Is 


examples. Page 97, 


The Reactions of the Olefins . . . Continuing the 
series, “Understanding the Chemistry of Petrochemi- 


cal Reactions,” the author discusses the various re- 
actions of the olefins which are of industrial impor 
tance today. Sulfation, hydrohalogenation, oxidation, 
and polymerization are but a portion of the reactions 
explained. If you do not have a good understanding 


of these basic reactions, turn to page 101. 


Petroleum 


REFINER 


this month 


Simplified Design for Viscous Oil Heat Exchang- 
ers ... Here are simple methods for designing shell 
and tube heat exchangers in the viscous region. Did 
you know that the inside film coefficient based on the 
inside tube diameter is independent of the inside tube 
diameter? This makes for simpler heat transfer cal- 
culations. Also, it is not to calculate the 
bare tube temperature if you take advantage of an 
ingenious mathematical device which circumvents the 


necessary 


complexity of a rigorous treatment. And it is all done 
for you in this paper. All you do is use the simplified 
final relations. Page 105. 


Horizontal Versus Vertical Pumps . . . New light 
is shed on a controversial subject with this top flight 
engineer's practical analysis of the advantages and 
shortcomings of each of the two types of pumps. His 

use horizontals when floor area, corro 

L se 


headroom. or 


con lusions: 
maintenance are the critical factors 


NPSH., 


are dictating the choice. For the 


s1on., and 


vertical pumps if priming, 


flexibility reasons 


back of these deductions, turn to page 111. 


A direct method for predicting Vapor-Liquid 
Equilibrium Ratios . . . In this second and last part 
of this paper this simple method is applied to ternary 
and multicomponent systems. This is a method of 
eliminating trial-end-error calculations for these data. 
An easy way to compute the convergence pressures 
is included. The their calculated 
data with experimental data for convergence pres- 
sures as high as 9000 psia. In these calculations the 


authors compare 


calculated results are all within 6 percent of the 


experimental data. See page 115. 
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Take Another Look at Gas Turbines. . . economical 


maintenance and low operating costs have been ex- 
perienced in the use of gas turbine compressors by 
four companies. El Paso Natural Gas Company, 
Oklahoma Gas and Electric Company, Atlantic Sea- 
board Corporation and Mississippi River Fuel Cor- 
poration have had varying amounts of experience 
with the units. How are they doing? See page 120. 


New Design Features of Houdriflow . . . Recent 


highly interesting (and novel) developments in the 
mechanical design of Houdriflow catalytic crackers 
warrant this very informative paper. The two well- 
qualified authors take an engineer’s-eye view of the 
design improvements in the reactor vapor disengager, 
kiln air distributor, kiln cooling units, and kiln with- 
drawal sections. Profusely illustrated and clearly 
written, this article is important reading for all proe- 
ess and design engineers and cat cracker operators. 
Page 121. 


New Fluid Coking Process Unveiled . . . I ssu's 
solution to the fuel oil problem is described by two 
of their top engineers. The new process employs 
the highly successful fluidized-solids technique for 
the production of an unusually high quality coke. For 
all pertinent operating data, yields and product 
inspections, and important design data, turn to 


page 127. 


A Performance Report—The Lummus Continuous 
Contact Coking Process .. . [he first installation 
of the new Lummus Coking process has been com- 
pleted and tested at Shamrock Oil & Gas Company's 
Sunray refinery. The performance tests demonstrated 
these outstanding advantages: continuous rather than 
batch operation, higher octane gasoline, and higher 
vield of olefins. For ail the facts and figures, concisely 
told, turn to page 131. 


Medical Research Promotes Safety . . . Kesearch 


directed toward finding if new materials, products 
and processes could produce harmful physiological 
effects is bringing a new team of spec ialists into the 
field of safety. Medical doctors, industrial hygiene 
engineers, biologists. chemists and toxicologists are 
combining their efforts in the Medical Research Di 
vision of Standard Oil Development Company. For 
what they are achieving and hope to achieve, see 


page 207. 


The Courts Say . « « Have you noticed this new de- 
partment? In this issue you will find the fourth of 
this series which will interest every reader and is 
aimed straight at the pocketbook of every employer. 
Authored by a Dallas attorney, “The Courts Say...” 
strips actual compensation cases of legal gobblede- 
vook and hands them to you in simple, absorbing 
style. You will find out this month that traumatic 
neurosis is compensable, that an employer is pre- 
sumed to know “injury” includes aggravation, and 
that an injury may itself be an accident. See 


page 210. 
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Maintenance Issue 


IN JANUARY 


Thirty-two profit-packed pages summariz 
ing the maintenance wisdom and knowhow 
of carefully chosen experts from all over the 
U. S. will be yours tor the reading in the 
January issue. Beamed at the manager, the 
foreman, the engineer, and the man in the 
field, this issue is the highlight of REFINER ’s 
coverage of the vital field of Maintenance 
Included in the table of contents are 


@ Maintenance Economics 
Modern Material Handling Techniques 


. 
@ How to Run an Inspection Department 
° 


Maintenance of Gas Engine Driven 
Compressors 


@ On Stream Maintenance 

@ Engineering for Safety 

@ Warehousing and Inventory Controls 
Watch for it in the January Issue, and be 


sure that vour friend in the Maintenance 


departme nt sees a Cops 








PETROCHEMICALS 


IN A NUTSHELL... 


e 55 process descriptions 
e 55 flow diagrams 
e 7 summation articles 


. . . in the PETROCHEMICAL 
PROCESS HANDBOOK 


Available in handy reprint form 
$1 per copy 
REPRINT DEPARTMENT 


Petroeum REFINER 


BOX 2608, HOUSTON 1, TEXAS 














SOLVE BIG PROBLEMS 


The petroleum industry has made good use of the “divide-and-rule” formula that con- 
quered kingdoms ...to win command of the giant powers hidden in nature's oil. The 
industry's process engineers have transformed American life by their mastery of petroleum’s 
secrets and fractionating has been their master key. 


These engineers’ ability to develop processes which break petroleum into its Component 
fractions has harnessed the “black gold” into a myriad forms of service. There have been 
other important results, too. The gigantic motor industry... America’s vast network of 
modern highways the services to motor travel—these are largely by-products of the 
petroleum proc ess engineer s know ledge of fractional distillation. 


For many years, Sun Ship has been adding to its own prestige by the service and coopera- 
tion its great shops give to the petroleum industry, and to the many other industries 
which call on Sun Ship's versatile engineering and construction skills. It has built. 
for chemical and petroleum process engineers, and for refineries throughout the world 
the immense fractionating towers, pressure vessels, special machinery and heavy 
equipment they require. The 957 crude tower shown in the photograph, ready for 


shipment, ts a representative example 


Sun Ship's services will continue to keep pace with the giant strides made by the nation’s 
industries in the engineering progress which ts steadily building a greater America 


j 
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SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916 CHESTER, PA. 


25 BROADWAY « NEW YORK CITY 





FOR SPECIALIZED USES... 


PROVIDES INDUSTRY WITH A WIDE VARIETY OF STEEL TUBING. 


for service 
and reliability 


PACIFIC TUBE COMPANY 

specializes in the manufacture of 

tubing from stainless, carbon and alloy steels. 

Patco produces cold drawn seamless tubing, 

welded tubing and cold drawn bars. Write for our catalog. 


PACIFIC TUBE COMPANY 


5710 Smithway Street, Los Angeles 22, California 
West Coast Representatives for Superior Tube Company, Norristown, Pa. 





How to get maximum tube life 
per dollar: Ask the experts! 


7. IR temperature, pressure, corrosion and oxidation 
problems may be solved by serveral analyses of high 


This month's report is on SICR 7 
Omo temperature steels. But from the standpoint of maximum 


tube life per dollar—the best life/cost ratio—there’s only 





. one analysis that’s best for you. 
Suggested as a substitute for steels of the 5.0 per cent = t's best for | 


chromium type for applications which require increased To get that one analysis, go to metallurgists of The 
resistance to corrosion by hot petroleum products. Timken Roller Bearing Company. They're recognized 
authorities on high temperature steels—with more than 

ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 


Carbon Sicromo 2 Sicromo $$ 18-8 Ti 
Carbon-Mo. Sicromo 2% Sicromo SMS _—16-13-3 “wei 
DM-2 2%% Cr.-1% Mo. Sicromo 7 25-20* best for your application from the 24 different analyses at 


Silmo Sicromo 3 Sicromo 9M 25-12° their disposal. And no matter which one you choose, you 
DM 4-6% Cr.-Mo. 18-8 Stainless 35-15** " 
2% Cr.-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6°* 


* Available as seamless tubing on an experimental basis only. ; 
**Not available as seamless tubing. final tube inspection. 

Let our “RSQ”—Research, Supply, Quality—solve your 
tube problems. Ask the experts! The Timken Roller Bear- 
ing Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”. 


20 years of steel research and experience behind them. 
They'll help you choose the one tube steel analysis that’s 


can be assured of uniform quality because the Timken 
Company rigidly controls quality from melt shop through 
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Flattened test of 10%" O.D. by 1.580" wall of 18-8 Ch showing the excellent ductility of large 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 





SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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. the most widely used 
AUTOMATIC VALVE OPERATOR 


in the world 


Thousands are operating day and night, 
—from the Oil Fields of Saudi Arabia 
to the Oil Fields of Texas—tn refineries, 
too. In the worlds largest Central Sta- 
tions and Private Power Plants.—In 
Water Works and Sewage Plants... 
In Chemical and Process Plants,—and 
even aboard many prominent ships. 

There are many and good reasons 
why LimiTorque is by far the outstand- 
ing Valve Operator, . . . Write for 
Catalog and further data and you'll be 
convinced. 


a ol —_ Gear Works, inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


——s =< NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 
— o? 
ys 


SS els ge Z Industrial Gears and Speed Reducers 
Ge : LimiTorque Valve Controls 
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ALCOA ALUMINA Catalysts 


If you want to up-grade your catalytic process yields, or simply 
and Catalyst Supports reduce losses from contamination and side reactions, you'll find 
it advantageous to insist on ALCOA Aluminas for your catalysts 
and catalyst supports 
. . . ALcoa Aluminas—Activated, Tabular and Calcined—help 
ZIVe bigger yields ae « produce better end products at lower costs because they permit 
close control over rates of reaction reduce carbon-deposit dif- 
hier s... often lower operating temperatures 
. ALcoa Aluminas are uniform in structure and chemical purity 
hetter quality . . Stable at elevated temperatures . . . have high resistance to 
erosion and crushing and are moderate in cost 
Let us send you further information and samples for testing in 
your own plant. Write to ALUMINUM COMPANY OF AMERICA, 
CHEMICALS Division, 717-mM Alcoa Building, Pittsburgh 19, Pa 


See our advertisement in Refinery Catalog 2) 


; " trol ; 


sion-resistant heat exchanger tubes, instru 








ment tube, process equipment and architec- 


ALUMINUM COMPANY OF AMERICA 
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Why 
CRANE 





to extend 
valve life 








Resembling austenitic stainless steel in 
many of its characteristics but possessing 
the wear resistance, machinability and 
other useful properties of gray iron, NI- 
RESIST® provides a unique combination 
of properties at moderate cost. 


It resists not only corrosive attacks of acids, 
alkalies and salts, but also provides out- 
standing resistance to wear in metal-to- 
metal applications... 


For instance, CRANE Ni-Resist gate valves, 
under corrosive conditions in a starch plant, 
have outlasted valves of other materials 
more than 5 times and are still giving per- 
fect service. 


Constantly exposed to hydrochloric acid 
vapors at 50 p.s.i. and 250 F. on raw mate- 
rials inlet to converters, the valves previ- 
ously used needed repairs every 2 to 3 weeks 

.and replacement every 3 to 4 months. 


CRANE Ni-Resist gate valves with 18-8 Mo 
Stainless Steel trim were still in excellent 
condition after 19 months of uninterrupted 


service. 


CRANE CO. whose products are used 
throughout the world of industry, and whose 
name is synonymous with valve quality, has 
for many years carried a line of Ni-Resist 
valves as part of its regular stock. 


Several types of Ni-Resist are available to 
meet a variety of industrial demands. Get 
full information...mail coupon now. 


At the present time, the bulk of the nickel 
produced is being diverted to defense, but 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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cut the/high cost of corrosion 


IN MANY SERVICES...WITH 


CAST IRON GATE VALVES 


Here is « line of “cast iron” gate valves with @ special talent for 

fesisting ¢ car se chem with safety where 

the stren dinar t iron uate—in soda and sulfate 

pulp mill service —on creosote lines in wood treaung processes —for 

handling sour distillates and cruc » petroleum refining —and 

Many similar services 

Clue t the extra staying power of Crane Ni Resist Cast lroa 

Valves is in their make-up (approximately 14% osckel, 2 chro. 

opper)—aod in thew 18-8 Mo Alloy Steel stem and 

design that 

ut excessive weight, a 

reads, a sturdy yoke, 

and the dependable disc stem tion t y Oper 

ation and ight seaung of the solid wedge dim Ask your Crane rep 
resentative tor full details, or see your (rane Catalog 


— 





THE CRANE WI-RESIST UNE 
Working Pressures 
Cold Were, Ov! or Ges Non shock 
Screwed Valves — 725 pounds 
Flanged Valves— 200 pounds 
Aveiteble in vires ) te in All 
ev wedge disc, with out 
wide and yoke Sires 
in mp type bonnet joint 
end @ bolted gland Sines 
4 te 8 in. have conventional bolted 
bonnet joint and two-piece bolted 
wlons 


“CRANE MOSS) 








The Complete Crane Line Meets All Valve Needs. Thot's Why More Crane Valves Are Used Then Any Other Make! 


CRANE 


CRANE CO. Ge 4% 


VALVES 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 


Bram he: and W bolevsler 





nickel is obtainable for the production of 
Ni-Resist for many end uses in defense and 
defense-supporting industries. There are 
authorized producers, from coast to coast, 
equipped to produce Ni-Resist castings in 
all common forms and shapes. 


eeeeee eee eeeeeee eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


THE INTERNATIONAL NICKEL COMPANY, INC. 
Dept. 20, 67 Wall Street, New York 5, N. Y. 


Please send me booklets entitled, ‘Engineering Properties 
and Applications of Ni-Resist,” and ‘Buyers’ Guide for 
Ni-Resist Castings 


Nome 
Compony 
Address 


City 





67 WALL STREET 
NEW YORK 5, N.Y. 
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OKMULGEE, OKLAHOMA This Thermofor Catalytic 


Cracker recently went on stream at the Phillips Petroleum refinery, 


here. Although similar to the TCC unit built simultaneously 
by Fluor for Phillips at Woods Cross, Utah, this unit incorporates 
several innovations: it was one of the first of the airlift type 
which can use any type of pelleted catalyst, it ts the first to employ 
a vacuum unit that ts directly integrated with the cat cracker, 
and was the first to be silenced (silencers were installed on the 
blowers). Fluor designed, engineered and constructed this plant 
including the feed prep unit, fractionation and gas plant, and offsite 
facilities — on time — proving again that Fluor’s reputation for 


building superior plants and process facilities has been well earned 


BE SURE WITH 


THE FLUOR CORPORATION. LTO 





EFFECTIVE 
BLOWDOWN 


You Need An Effective blowdown schedule to reduce 
solids concentration and limit heat losses in your system. 
Planning your schedule is easier after you've read Allis- 
Chalmers water conditioning Bulletin 53. It tells how to 
choose between a manual and a continuous system. It ex- 
plains factors involved in sludge removal. And it discusses 
effects of alkalinity and silica concentration. 


Part of Practical Library 
Bulletin 53 is one of a series of Allis-Chalmers bulletins on 
water conditioning problems. These bulletins are the result 
of Allis-Chalmers experience in solving water problems for 
every industry, as well as the company’s long background 
in the design and manufacture of steam turbine and power 
plant equipment. 


Get Complete Service 
Allis-Chalmers offers complete water conditioning service. 
You can get analyses and reports on your problems. You can 
get chemicals needed in all water treatments. And you can 
get equipment needed for any system. 


COMPLETE TEST KITS for making standard feedwater and 
boiler water tests are supplied by Allis-Chalmers for field 
use. When needed, modern testing equipment and research 
facilities are available in A-C laboratories. 


For your copy of Information Bulletin 53 on blowdown, 
write Allis-Chalmers, Milwaukee 1, Wisconsin. Or better, 
call your nearby A-C district office to have an Allis-Chalmers 
representative consult with you on your water problems. 


ALLIS-CHALMERS &) 
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Here’s Why 

An 
Allis-Chalmers 
Complete 


Allis Cc) ilmer 
s10n-pr f 
no encl 1 ps 
ing air. Cannot 
cleaning 1s re 
few minutes V 
uum or air hose 
resists Corrosiot 
able in totally-« 
motors tor non 
Allis-Chalmer 
type pump. W 
jobs at le 

pumy 


wide cl e off ite il to handle 
many types of corrosive liquids. Can 
be provided with six different sealing 
arrangements, including mechanical 
seal and water-cooled stuffing box As 
you can see from the picture, there is 
plenty of room between the pump and 
the bearing for maintenance 


Send for Free Engineering Literature 


Motors 

("] Handy Guide to Motor Selection 51B6052 
{ ] I xplosion proot Motors (APZZ) 51B7286 
[_] Explosion-proof Motors (AZZ) 51B7149 


Pumps 
{_] Handy Guide to Pump Selection 52B6059 
[-} Oil-Lubricated, Frame type Pumps 52B7638 


Control 
[_] Handy Guide to Starters 14B7733 
[] Reduced Voltage Starters 14B721 


Texrope Drives 
[-] Handy Guide to Texrope Drives 20B6051 


COMPLETE SERVICE from power line to machine 





Motor 


Motors 
Control . 





Drives 
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De ¢ 


Allis-Chalmers across-the- 
line magnetic starter in ex- 
plositon-prooft enclosure 
Allis-Chalmers supplies a 
full line of starters and con 
trol for any type of hazard- 


ous area duty 


ump Buy 


Pump, Motor and Control are designed, 
built, assembled and tested by Allis- 
Chalmers. With this ready-to-run unit you 
save engineering time . . . installation 
costs ... service problems. 


OU CAN SAVE the time and expense of en- 
pies a pumping unit from several 
manufacturers’ catalogs. Allis-Chalmers will 
supply the complete pumping unit, with all 
parts of coordinated design and manufacture, 
ready to install and run. This engineering 


service costs you nothing extra. 


No Service Problems 
The complete unit is guaranteed by one reli- 
able manufacturer, Allis-Chalmers. No buck 
passing on performance responsibility. Nearly 
a hundred Allis-Chalmers Certified Service 
Shops provide factory-approved service in 


every large industrial area. 


Get Complete Information 
Get help on your pumping problems by calling 
an experienced Allis-Chalmers pump applica- 
tion engineer at your nearby Allis-Chalmers 
District Office. 


Texrope is on Allis-Chalmers trademark 


ALLIS-CHALMERS 


MILWAUKEE 1, WISCONSIN 
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HEAVY-DUTY 


“ES” COMPRESSORS = 


provide maximum efficiency in a 
WIDE RANGE OF APPLICATIONS 


4 


° en ef DIRECT-CONNECTED 
... with unusual flexibility of memennenitn pneee 


drive and cylinder arrangements 








SINGLE STAGE for 


pressures 5 to 150 psi 
STEAM DRIVE 








V-BELT DRIVE 





F YOU need a compressor for any of the 
following purposes you should consider the 


‘ Z Type “ES” compressor ...a standardized, yet 
; extremely flexible compressor built by Inger- 
soll-Rand, the pioneer compressor builder. 

@ To compress air or gas to any pressures be- 

tween 5 and 2500 psi, or for pulling vacuums. 

(Stock cylinders are normally available for all 


TWO STAGE for THREE STAGE for 
150 to 500 psi 500 to 2500 psi frame sizes, see illustrations.) 


@ For capacities requiring from 5 to 125 horse- 
power. (Six frame sizes are available.) 

i @ For continuous full-load operation day after 
day, week after week. 


Ry VACUUM PUMPS . . . @ For handling poisonous, inflammable, or other 
single or two stoge . 
gases where leakage must be avoided. 








STEAM-PRESSURE BOOSTERS 


@ Where compressed air or gases must be free 
of all traces of oil. (Type NL cylinders require 
no oil, glycerine, grease or water for lubrication.) 


\ @ Where a future change in pressure conditions 


may call for a change in cylinder sizes. 
NON.LUBRICATED CYLINDERS REFRIGERATION UNITS 
for oil-free air or gas for ammonia or other refrigerants @ Where power cost is an important factor. 


@ To act as an economical standby unit for 
larger compressors whose full capacity is not 
required at all times. 











Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. Offices and Agents throughout the World 859-1 


COMPRESSORS © TURBO-BLOWERS © ROCK DRILLS © AIR TOOLS © CENTRIFUGAL PUMPS © CONDENSERS * OL AND GAS ENGINES 
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PER INSTALLED LINEAR FOOT OF ANY 
HOT UNDERGROUND PIPE INSULATION 
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G I LS U LATE c . the triple-zone insulation that fuses itself 


into lifetime protection for hot underground pipes. Water-proof, 


corrosion-proof, root-proof, acid/alkali-proof. 


Compare your present insulation meth- Some additional Gilsulate advantages: 

ods with Gilsulation e 3 grades available—220 to 520° F 

e needs no sleeves or mechanical 
sheaths 

e requires no mixing or special han 
2. Backfill: the job is insulated! dling 

Gilsulate—nature’s own insulation—is a e can't be punctured — leave rocks in 

unique, solidified hydrocarbon that vir- backfill 

tually installs itself. Normal pipe-heat e pipe expands and contracts within 

(up to 520 F) does the rest—fuses the Gilsulate structure 

Gilsulate to the pipe in hours, forming a e proved in actual use in hundreds of 

massive circular solidified sheath. new construction and replacement 

installations 


1. Pour Gilsulate granules out of the 
bag onto the pipe; tamp it down. 


Gilsulate costs less installed per linear 
foot than any other underground pipe in- 
sulation...it’s easiest to use...and has AMERICAN GILSONITE COMPANY 
been tested in scores of the country’s larg- SALT LAKE CITY. UTAH 
est and most important installations. Affiliate of Barber Oil Corp. & Standard Oil Co. of California 


Send coupon for descriptive literature. 


SOIL TEMPERATURE 


No skills necessary—simply pout 
Gilsulate out of 100 pound bags, 
tamp and backfill. Can be used 
under any and all conditions—no 
matter how many pipes, what 


ever the space 


Pes es eS SS SS SS SS Se ee 
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SULATE 


THE TRIPLE-ZONE INSULATION 
FoR LIFETIME PROTECTION 
fF HOT UNDERGROUND PIPES 


NAME 


TITLE 


COMPANY 


ADDRESS 


American Gilsonite Company 
248 South Main Street, Salt Lake City 1, Utah 


or 1145 East Jersey Street, Elizabeth 4, N. J 


Please send me descriptive literature on Gilsulate 





> Hand-tailored to any size you need... 


...Goetze Heat Exchanger Gaskets 
are precision-made for longer service 


Whether your requirements call for heat ex- ...to provide ample lap widths and uniform rib 


changer gaskets larger than 100” in diameter, or widths ... and to prevent trouble-making wrinkles 


smaller than 10”, you can get the exact size you or cracks on the corners. 
want hand-tailored to the shape you need... If youre having trouble with persistent joint 
simply by specilying Johns Manville Goetze.” leakage and frequent gasket replacements, find 


And because they're precision-made, you'll find out how little it costs to have Goetze Heat Ex- 


these better gaskets provide the effective sealing changer Gaskets tailored to your requirements. 
and longer life that make them actually cost less Your blueprint or template will bring a prompt 
estimate. Address Johns-Manville, Box 60, New 


York 16, New York. 


in the long run. Each gasket is carefully con 


structed in every detail to assure accuracy of fit 


Johns-Manville Yotlhé GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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Why we took a Jaguar to Detroit 


Records of speed and endurance races won show that under the flowing lines of 
the Jaguar automobile is an unusually fine engine n engine we were more 
than ordinarily curious about 

You see, we had heard reports that despite this engine’s high power output, 
its octane requirements were quite modest. And to our way of thinking, anything 
that might stimulate the building of more mechanical octanes into engines is 4 
step in the right direction 

So we brought a Jaguar engine to our Detroit Research Laboratories and put 
it through a series of tests. The reports were true. It did have a relatively low 
octane requirement. And we felt pretty sure our friends in the engineering de 


partments of the automobile manuf urers would be interested in our finding 





Why we took a Jaguar to Detroit 
( ontinued from preceding page 


We took the Jaguar engine down, and exhibited the parts at special meetings 
lor automotive people. Of course, American manufacturers producing cars in 
tremendous volume face entirely different problems from those of a maker of a 
limited-edition sports car. But judging from the interest and discussion, these 
meetings were a tremendous success 

These Jaguar meetings are just an example of Ethyl’s work to make the most 
efficient use of every octane produced by the petroleum industry. We believe 
they illustrate an interesting point: because of its unique position in the oil 
industry, Ethyl is able to work for the industry and be of material assistance in 
the all-important job of fitting engines to fuels and fuels to engines. 

And in the last analysis, cooperation between the automotive and petroleum 
industries is the key to future progress in motor transportation. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


WORTH NOTING 


A radiation pyrometer— a spec ial tem 
perature measuring device —has been 
adapted by the Ethyl Research Labo 
ratories ... to aid in the study of engine 


hot spots 


George Washington won freedom for our 
country with only 17,000 soldiers. If all 
the people who have seen Ethyl’s dealer- 





education show ‘‘The Product Sales 
Clinic’’ were gathered together, they 
would equal six Continental Armies! 


Ethyl-owned tank cars traveled more than 13 million miles 
last vear to make certain that customers received “Ethyl” 
intiknock compound when and where they needed it! 


Ethyl Service is backed by 30 years of antiknock experience 





BUY PUMPS OUT OF STOCK 
FOR ‘CUSTOM’ PUMP JOBS 


These rugged, center-line-mount 
pumps are available in a complete 
range of sizes, many of which are 
available from cond. Peerless ap- 
plication experience shows that up 
to 70% of refinery hot oil pump 
requirements can be met by these 
two Peerless pump designs. In ad- 

tition to the choice of either pack- 

.g gland or mechanical shaft seal 
construction, features common to 
both pumps include: use of spacer 
type coupling to permit liquid and 
disassembly without disturbing 
piping; oversize shafts; oil lubri- 
cated, heavy duty, radial and thrust 
bearings; spot electric welded case 
and impeller-wear rings; end or top 
suction design; extra low NPSH 
requirements. Mail coupon for de- PACKING GLAND CONSTRUCTION 


scriptive bulletin today. 
TEMPERATURES TO 850 F. 


Dia ! 7QO% oF att Your Hor olL 
ESUGIS PUMPING REQUIREMENTS CAN BE 
TO CHOOSE SUCCESSFULLY MET WITH THESE 
FROM... STANDARD PEERLESS PUMPS 


MECHANICAL SHAFT 
Capacities up to 1000 gpm SEAL CONSTRUCTION 


Operating TEMPERATURES 
Heads up to 625 feet TO 250° F. 


CHARACTERISTICS ata glance 


Case Pressures up to 600 psig 

Drives horizontal electric 
motor is standord 
other types as required 
Material of liquid end can be of 
Construction any material suitable 
to intended service 


FERLES 





PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
301 West Avenue 26, Los Angeles 31, California 


Please send us a copy of Bulletin No. B-1605 
describing Peerless Type PR and PRS Pumps. 


PEERLESS PUMP DIVISION § 


FOOD MACHINERY AND CHEMICAL CORPORATION COMPANY 


Factories: Los Angeles, Calif. and Indianapolis, Indiana 

Offices: New York; Atlanta; Chicago; St. Louis; Indianapolis; 

Phoenix; Fresno; Los Angeles; Tulsa; Dallas; Plainview ADDRESS 
and Lubbock, Texas; Albuquerque, New Mexico 

Distributors in Principal Cities; Consult your T hone Directory city 
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How shop fabrication 


of piping 


keeps costs down...quality up! 





When you specify piping fabricated in Grinnell shops, you 
are ALL, to the good 

Here's why: Included in the price (which is deter 
mined in advance) are such items of expense as: 


Interpretive engineering 

Shop sketches and planning 

Procurement of materials 

Heat, light, power, water, compressed air, expendable 


tools and supplies 


But Grinnell even goes further. Grinnell finances material 
inventories and payrolls for you; carries insurance; makes 
no charges for waste material or spoilage 
On the production side, too, you benefit. Piping fabricated 
in Grinnell shops is done under ideal conditions, with 
modern equipment, by personnel qualified for each class of 
work. It is rigidly inspected and tested to meet customer's 
specifications and all applicable codes. Before shipment, Welding (induction colle ln plece for 
it is cleaned inside and outside and painted. It is squared preheat, welding heat | stress relieving.) 
to dimensional tolerances, so that sub-assemblies can be 


erected at the job site quickly and easily 


You can count on it Grinnell shop fabricated piping 
guarantees maximum quality and economy 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island Coast-to-Coast Network of Branch Warehouses and Distributors 


° welding fittings ° engineered pipe hangers and supports ° Thermolier unit heaters ° valves 


pipe and tube fittings 
Grinnell-Sounders diaphragm valves * pipe * prefabricated piping * plumbing ond heating specialties * water works supplies 
ndustrial supplies . Grinnell automatic sprinkler fire protection systems a Amco air condit oning systems 





Forged to Fit Petroleum Problems... 


WAISON-S7TULIMANW SOCKET-WELDING FITTINGS 


we Q 


Have you discovered the economy and low maintenance cost of an 
all-welded piping system? If so, you are already in line for still Yurther 
advantages from this type of system when you start specifying Watson- 
Stillman Double-diamond FORGED STEEL SOCKET-WELDING 
FITTINGS. 

Made on special machines from solid forgings whose material is selected 
for good weldability and in strict accordance with the required 
specifications 

W-S Fittings give you joints stronger than the pipe itself. Deep sockets, 
ease alignment, provide ample come and go for pipe sections, minimize 
field cutting and assembly problems. 

Design of fitting is such that flow is smooth and uninterrupted by 
“icicles” or turbulence at the joint. Available in carbon, stainless and 
chrome-moly alloy steels. 

For those applications where screw-end fittings are indicated, you can 
get the same superior physical and chemical qualities in the steel 
analyses you want by specifying W-S FORGED STEEL SCREW-END 
FITTINGS. Look for the double-diamond trademark. Write for 


literature. 


SOLD THROUGH LEADING DISTRIBUTORS 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


128 ALDENE RD., ROSELLE, NEW JERSEY 





One SOUICE... for all your 


Electric Furnace 


Oper Hearth 
ai QUA 


Aircraft 

Armor 

Bearing 

Drowing 

Flange and Firebox 
Metal Cutting Sow 
Roror Blade 

Other Special Qualities 


Quenched and Tempered 
Annealed 

Spheroidize Annealed 
Normalized 


Stress Relieved 
' 


Hot Rolled 

Straight Lengths 

Coiled 

Flattened oF Leveled 

Gas or Special Cutting 

Pickled 

Sand Blasted 

Oiled , 

Formed, Machined oF Other Special Conditions 











Grain Site 

Macro-Etch 
Micro-Cleanliness 

Restricted Chemical Analys's 
Special Mechanicol Tests 
Impacts 

Tensile Tests 

Bend Tests 

AlSi-Govt -ASTM-SAE 


Special Specifications 


PETROLI 
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US'S LOY steels 


| 

( tlance down the accompanying list lems. Making United States Steel your 
of qualities, treatments, conditions and source of supply gives you access to 
specification requirements that can be expert metallurgical assistance. 
furnished in U-S:S CaRILLoy plate, Any time you have a metallurgical 
sheet and strip. This is the widest selec- or fabricating problem, call in a United 
tion of flat rolled Alloy Steel products States Steel Service Metallurgist. He 
you can secure from any one producer. has an extensive knowledge of all types 
Our unmatched mill flexibility and size of Alloy Steels and can help cut costs 
range enable you to order anything by offering suggestions to assist your 
from a razor blade strip to a plate for a engineering and production people. 
battleship. This streamlines your pur- It will pay you to investigate our 
chasing, assures consistent quality and facilities—-submit your inquiries to our 
simplifies your manufacturing prob- nearest sales office, or send the coupon. 


UNITED STATES STEEL SORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL ELAPORT COMPANY, RELW TORK 


United States Steel 

Room 2820-F, 525 William Penn Place 

Pittsburgh 30, Pa. 

(] Please send my free copy of your booklet, “STEELS 
FOR ELEVATED TEMPERATURE SERVICE.” 


Carilloy 


| 
| 
| 
| | 1 Have your representative call 
| Name 
© Steels | Company 





Address 


ELECTRIC FURNACE OR OPEN HEARTH 
City State 


COMPLETE PRODUCTION FACILITIES IN CHICAGO OR PITTSBURGH _| 
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Arsenical Inhibited § Aluminum 
Copper Admiralty Brass 





Tin 


lead 


lron 


Zinc 


Manganese 


— Constituents % 


Phosphorous 
Arsenic ~ D.15-0.50 


Aluminum neee eee ‘ 1.75-2.50 

















Nickel 


+ you mate wenn ine woe READY TO DELIVER 


Ready to deliver to you the condenser tubing you require in any of the alloys and popular 











sizes shown on the chart above. 


You'll want to specify Wolverine condenser tubing because its entire manufacture is 
subjected to more controls than most any other tubing. Every possible attention is paid to 
wall thickness and lengths, and the tubing undergoes special quality tests before it is 
released for shipment. Close tolerances, quality testing and special handling (all routine 
matters with Wolverine) go to make this condenser tubing the outstanding performance- 


standard in the industry —The tube to specify for dependability . . . Wolverine 
\SHeE 
a ‘ “o 
WOLVERINE TUBE DIVISION e 
Was oo f CALUMET & HECLA, INC 


Manufacrurers of Quality-Controlled Tubing 
1431 CENTRAL AVENUE © DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Ala. Sales offices iss Principal Cities 
EXPORT DEPT, 13 E. 40th ST, NEW YORK 16, N. Y. 
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Precision assembly in the shop prior to 
shipment expedites construction in the 
field. Cranes and other facilities are avail 
able at Newport News for complete as 
sembly of weldments of almost any size 
to meet the customer’s requirements 





ipbuilder “launches” new vessel 


It’s a pressure vessel in an overseas petroleum 
refinery. And it caps sixty-seven years’ experi 
ence by the Newport News Shipbuilding and 
Dry Dock Company. Sixty-seven years, build 
ing just about any kind of vessel you could 
name. And at a price. 


They've fabricated millions of tons of steel. 
They handle weldments in almost any size or 
shape. They machine, weld and stress relieve. 


Another development: fabrication of corro 
sion-resistant alloy, clad, and other special 
steels. You know how important they are today 


What’s more, there’s plenty of equipment 
foundry, machine shop, fabrication and erect- 
ing — to build anything from a cat cracker to 
a bubble tray. And enough engineering skill 
and shop force experience to handle the job as 
you want it done. And at reasonable cost. 


PETROLEUM REFINER 


It would pay you to ask yourself, “What 
could Newport News build for us?” Find the 
answer in the brief, easy-to-read, photo-and 
caption pages of Facilities and Products. See 
for yourself what Newport News is doing. And 
what equipment they use 


Send for Facilities and Products, free, today! 


NEWPORT 
NEWS 


SHIPBUILDING AND 
DRY DOCK COMPANY 
Newport News, Virginia 
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Low pressure drop 
High pressure drop 
Hligh pressure towers 

















Low pressure towers 
Alloy an alloy elad tower 
Shop fabricated towers 
Pield fabricated towers 
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Check your requirements on this simple chart. While any 
one of the “plus” features justify the economy of hoch 
“Benturi’” Kaskade trays, a combination of these condi- 
tions provides a “bonanza” to the operator. Well be glad 
to give you data on “Benturi” installations to fit' your 


requirements. No obligation. 








Recently, Zallea was given the 
assignment of developing a group 
of 48-inch expansion joints for 
flight propulsion test facilities on 
a classified defense project. The 
rigid technical specifications of 
this advanced application required 
“tailor-made” units for the job, 
so Zallea engineers analyzed the 
problem and designed the unusual- 
looking joint pictured above... 
the first of its kind. Actually, it is 
Universal 


a Balanced Pressure, 


Self-equalizing expansion joint, 


Zallea 
1945, operating at 


originally developed by 
engineers in 


165 psi and incorporating internal 











stainless steel turning vanes to 
provide a smooth flow of gases 
through the right angle bend. The 
unit absorbs 3” axial and 1.27 
lateral movements through a tem- 
perature range from —100° F. to 
+650° F. No anchors are required 
since this arrangement neutralizes 
end thrust developed by inter- 


nal pressures. 


This example is representative of 
our ability to cope with the most 
difficult expansion joint problems 
It is our business to specialize in 
the design and manufacture of one 
product only—expansion joints— 


and over the years we have learned 


Vor detailed information on 


Zallea Expansion Joints and services 


write today for a free copy of Bulletin 351. 


wit 
P MRS 


WORLD'S LARGEST 


MANUFACTURERS 


PETROLEUM REFINER 


how to solve the “tough ones” 


effectively and quickly. 


Zallea Expansion Joints are avail- 
able in diameters from 4 inches to 
40 feet...for temperatures from 
sub-zero to 1600° F.... for pres- 
sures from vacuum to 400 psi in 
standard designs, and up to 2,000 


psi in special designs. 


The next time you are faced with 
an expansion problem, get in 
touch with us. We will be glad to 
survey your situation and recom- 
mend the most practical and eco- 
nomical solution. Zallea Brothers, 
890 Locust 


99, Delaware. 


Street, Wilmington 


EXPANSION JOINTS 


OF EXPANSION JOINTS — 
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advanced manufacturing 
techniques 
assure 





process equipment 


Uncompromising attention to detail during every 
manufacturing operation ts the user's guarantee 
of satisfaction with B&W Process Equipment. 


Many of the advanced production and testing 





techniques used, in casting, forming, machining, 
welding and stress relieving, require 

specially designed equipment. Much of this 
equipment was originally developed by B&W. 


Intensive research and development, aided by 
long experience and first-rate facilities, have 
earned for BKW Process Equipment a fine 
reputation across the nation and abroad. 

The Babcock & Wilcox Company, Process 


Equipment Dept., Barberton, Ohic. 
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New hydraulic press, installed at 
B&W’'s Barberton, Ohio, works, is used 
to form extra heavy plate and to 
pierce billets. It is the largest of its 
kind, and has a capacity of 6500 
tons plus. 





a ENGINEERING REPORTS: 
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“WORK HORSE” LINEUP of totally-enclosed, fan- 
Clad* motors under topping units meet rigid requi 
for continuous processing and safety. Cast-iron 


struction helps protect punchings, windings, and rotating 
parts from dusts, moisture, and corrosive atmospheres. Each 
motor has a matching explosion-proof push-button station 


"Registered Trade-mark of General Electric Company 


System-planned electric equipment 
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COMPACT, OUTDOOR METAL-CLAD SWITCHGEAR in fore these compact G-E units are factory-assembled 


ground is the main distributing point of power to Union Oil’s ready to install. They're simple to operate and maintain 
Wilmington refinery. Providing primary circuit protection because of a fast, vertical-lift system of breaker removal 


and shipped 
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TOTALLY-ENCLOSED, CLASS 1 GROUP ° G-E MOTORS are EXPLOSION-PROOF motor starters have cast-alloy enclo- 
designed for corrosive and hazardous refinery locations sures, helps protect against hazards, They are centralized on 
like these two Tri Clad units driving transfer pumps. one rack for easy accessibility and a better distribution system, 


helps keep throughput high at Union 


Two new topping units at Union Oil's Wilmington refinery 
kept on-stream by G-E power and drive equipment 


Recently, the Union Oil Company wound up a $27,000,000 expan- 
sion program at their Wilmington, Calif. refinery by putting two new 
20,000 bbl.-per-day topping units and the nation’s largest vacuum 
flasher into action. 

To help maintain this output on a continuous basis, Union Oil 
and General Eléctric engineers co-ordinated all drive and power 
distribution equipment—‘“‘system-planned” it—to the plant’s specific 
processing needs. 

G-E application engineers, experienced in refinery practices, are 
ready to assist you and your consultants in planning an efficient 
electrical systéfn. 

TO HELP CUT YOUR POWER DISTRIBUTION COSTS be sure to see the 
L . new full-color sound slidefilm, ‘““The Vital Link.” It’s another G-E 
CENTRALIZED G-E LIMITAMP CONTROL, lo- ‘‘More Power to America’ program. Ask your G-E apparatus sales 
cated in a non-hazardous area, starts and representative to arrange a showing. General Electric Company, 
protects motors driving refinery equipment Schenectady 5, New York. 14 
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Engineered Electrical Systems for Petroleum Refineries 


GENERAL @@ ELECTRIC 
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Handling Petrochemicals? . . 











.. Then read these facts on 


NORDSTROM 


ubricant-Sealed 
VALVES 


ETHYLENE .. . PROPYLENE. . . SYNTHESIS GAS FOR 
AMMONIA AND METHANOL PRODUCTION — these 
are some of the more common petrochemical 
services that Nordstroms handle better than 
any other valve. 


There are a number of reasons for Nord- 
stroms’ superiority on petrochemical 
services — 


First, Nordstrom valves, with the exclusive 
‘“Sealdport”’ principle of lubrication, will not 
leak on light hydrocarbons, the basic raw 
material of this industry. 


Second, the vital seating areas of a Nord- 
strom valve are protected against corrosion 
and abrasion. This feature means longer 
valve life. 


Third, Nordstrom valves, when installed 
throughout a plant, are economical in both 
the initial and operating costs. 


Finally, Nordstrom Hypreseal valves are 
especially designed to handle the high pres- 
sures 80 Common in petrochemical services. 


These facts explain why many new petro- 
chemical operations are standardizing on 
Nordstrom valves. For further information, 
contact your Nordstrom representative or 
write: Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. 


Canadian Licensee: Peacock Brothers Limited 


ROCKWELL Built 


Nordstrom Valves 
Lubricant Sealed tor Positive Shut-Off 


A manifold of Nordstrom Hypreseal valves installed on Another product 
high pressure ethylene gas lines in a large Southwestern 


petrochemical plant. 
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IN PETROLEUM REFINERIES like this a new kind of aluminum jacket- 
ing is used to protect the insulation on hot and cold lines. It is 
known as Childers Aluminum Jacketing and is especially engi- 
neered to combine the long life and weather resistance of alumi- 
num with a low first cost. It goes on quick and easy—can be used 
and re-used. It is made of tough but flexible .006" 35 aluminum 
alloy, so it handles easily and requires no shop forming. 


Engineered for outdoor lines — ow 


new, low-cost aluminum jacketing 


IN CHEMICAL AND PAPER plants: engineers are finding new uses 
for this easy-to-handle jacketing. Childers Jacketing here is in 
use at Scott Paper Company's tremendous Chester, Pa., plant. The 
insulated line passes between fast moving rolls carrying the felt 
used in paper making both above and below the line. The Alumi- 
num Jacketing protects against paper dust and water, both of 
which are always present in the manufacture of paper. The jacket- 
ing also appreciably diminishes the possibility of the spread of 
fire which might strike across ordinary canvas jacketing. 


uminum jack 
r insulated lines shown in 

e pictures on this page is Chil 
ders Aluminum Weatherproof 
Jacketing. Write samples and 
| | ( hilders 


| details, no ob 
Manufacturing PR-17, 


now used in 567 processing plants 3620 W. llth ‘St, Houston & 


IN FOOD PROCESSING plants such as 
this Minute Maid Corp. unit at 
Plymouth, Fla., Childers Jacketing is 
useful for both indoor ard outdoor 
installations. its clean, shining appeor- ing, and 
ance and ease of washing care extra 
advantages. 


Advertisement 


IN POWER PLANTS—indoors and out—Childers 
Jacketing is an ideal material for protecting 
insulation. This is a big outdoor installation 
in the South. This jacketing needs no paint- 
the gleaming aluminum surface 
mokes for “good housekeeping” in any util- 
ity or institutional power station. 





ALMOST ANYWHERE you hove insulated lines 
in your processing plant, consider this spe- 
cially engineered jacketing. It is flexible, 
easy-to-handle; yet it has the appearance 
values and the weather resistance that are 
inherent in aluminum. Write to address 
shown above for full details. 








PUBLISHED BY REFINERY PROCESS DIVISION, THE M. W. KELLOGG COMPANY 


Chile’s First Refinery 
Now Well Underway 


Construction is now well underway 
on Chile’s first petroleum refinery 
It was designed by Kellogg and is 
being erected under 
Kellogg Pan American 
Corporation. The new plant. will 
be located ten miles north of Val- 
paraiso and is expected to be on 
stream by mid-1954 

Chis $10,000,000 refinery, being 
built for Expresa Nacional del 
Petroleo, will have a crude charge 
capacity of 20,000 BPD and will 
employ the most modern type of 


now super 


Vision of 


combination thermal equipment to 
either 
ported petroleum 


process indigenous or im 

Processing steps include topping, 
visbreaking, vas oil cracking, ther 
reforming, gasoline stabiliza 
treating. In addition to 
gasoline, the refinery will 
produce LPG, tractor distillate, 
kerosene, two grades of diesel oil 
and heavy fuel oil 


mal 
tion and 


motor 


This is only one of several major 
projects currently underway in 
South America hy Kellogg. Others 
include a complete refinery in Ar 
ventina: two refineries of 5.000 
BPD and 10.000 BPD capacities 
and nitrogen fertilizer facilities at 
three different locations in Brazil 


~ 


UNG 


refinery 


Shown in the foregr is the stabilizer 


tower of the new while in the 


s the framework of the furnace 


back grou 
the naphtha reformer 
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First Model “B” Orthoflow Cracker 


Goes on Stream Smoothly at Toledo 


The first of Kellogg’s new Model 
“B° Orthoflow Fluid catalytic 
cracking units has now been put 
on stream at Pure Oil's Toledo 
refinery. Reports the first 
three weeks of operation indicate 


from 


that the new design ts completely 
Catalyst 
minimum, coke-to-conversion ratio 
is low, and flexibility excellent 
This 
versions ol 
Orthoflow 
involve the 
tion with straight-line flow of cata 
ly st. The Model “B” Orthoflow, as 
differentiated from the Model “A.” 
has the regenerator placed above 
the the re 
venerator Is) Ope rated at a lower 
than in the Model “A” 


about sav inn 


successful loss is ata 


model is one of two 
Kellogg's exclusive 
both of 


vessel construc 


new 
design which 


single 


reactor As a result, 


pressure 
which brings 
due to re 


direct operating costs 


duced horse power requiremy nts tor 
compression of regenerative au 


For example, in the Model “A", 
pressure of about 18 pounds is re 
quired in the regenerator with a 
simultaneous pressure of ten pounds 
in the reactor in order to maintain 
the optimum circulation of catalyst 
from the other. In 
the newer “B° design, the reactor 


one Zor to 
pressure is held at about 15 pounds 
while the regenerator ts cope rated at 
the 
retaming the 


order ol seven 
pounds eight 


pound differential while simultane 


a pressure on 
siidnne 
ously transferring the major com 
pressor requirements to the lower 
pressure side of the operation 

In addition to obtaining a signifi 
cant decrease in the COTMpPressor 
horsepower required to supply com 
bustion air to the regenerator, this 
arrangement has 
tape Phe higher 
yo rmits a shyeht decrease 
of this vessel as 
the fractionator 


another advan 
reactor pressure 
in the size 
that of 


vell il Ni 
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While on the surface it would 
appear that the Model “B” should 
alwavs be preferred over t he Model 

A this ts not necessarily the case 
The final selection is inevitably 


depr rile nt upon the radi idual re 


@ 


finer s processing requirements 

Re yvardle ss ol whi h type “ 
refiner installs, commercial operat 
Ing experience with the five Ortho 
flow units already built by Kellogg 
clearly establishes the superiority 
of this new design. For xample , Just 
recently a Model “A” design was 
placed on stream abroad. The ease 
with which the unit can be started 
up and operated is indicated by 
the fact that Kellogy ~ operators 
were released only six weeks after 
placing the plant on stream \t 
that time the unit had completed 
a thoroughly satisfactory demon 


i 


@ 


stration run and had been accepted 
hy the refiner. Considering that the 
Ke llowy ope rators faced a language 
barrier im traming the refiner’s 


f 


whe 
cD 


operators in addition to dealing 
with equipment of foreign manu 
facture, there's slivht qpue stion but 
that this short start up ind ido 
trination period constitutes an ex 


cellent perlormance record 

Meanwhile. six other Orthofiows 

‘ ! «ie ’ 1\ With { il? ‘ ties ; a 4 
ire underway, With capacitic New Pilot Plant for Data on Platinum Catalyst Life 
varvitiy ron f ian 5 “ 
more than 28.000 BPD in) fres Shown here is a new four-barrel generative-type Sinclair-Baker 
feed, they are gon up ons . per-day pilot plant Kellogg has RID 150 platinum catalyst 
mia widely epual ited sections o just completed mits extensive pilot ‘Two commercial units employ 
thy world i \ustralia . plant laboratories in Jersey Citys imu the RD-150 catalyst are now 
Pennsvivania Yug oslavi It is currently be ing used to pin underway. one on the Kast Coast 
Canada poimmt the ultimate life of the re and one in the Midwest 
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For further information, technical data, etc 


Foundation Work Marks Site of New Fluid Hydroformer ox on, “ching meocess, wre 





225 Broadway, New York 7, N. Y. 
Also Jersey City, 

Les Angeles, Tulsa, Houston, Teronte, 
london and Paris 


Foundations are well along on this in 1954. The other is being built 
large Fluid Hvydroformer—one of at East Chicago 

two currently being erected for Still a third Fluid unit is now 
Cities Service This one at Lake bemy engineered for another refiner 
(Charles is scheduled for completion located in the Mid-West 
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LUBRICATE PLUG VALVES 
— MN ceconide— 
head Of MMMufes 


with this timesaving combination 


Yes, seconds are all it takes to lubricate 





plug valves, today. You'll eliminate 
waste, and save time and effort with 
this combination: Walworth High Pres- 
sure Lubricant Gun, Walworth Button- 
Head Fittings, and Walworth Jumbo 
Size Lubricant Sticks. They'll pay for 
themselves quickly and are adaptable 
to most of the lubricated plug valves 
that are in use today. 

Walworth High Pressure Lubricant Gun. This is the only 
gun available today that satisfactorily handles the stick form, 
full-bodied lubricants needed for proper lubrication and seal- 


ing of plug valves. Easy to operate; two Jumbo Size lubricant 
Sticks fill the barrel. 


Walworth Jumbo Size Lubricant Sticks. individu- 
ally wrapped and packed ten to the box; clean and 
easy to handle eliminate messy loading. Types 
available for most line fluids. Always use Walworth 
Lubricants in Walworth Lubricated Plug Valves 


ALLL LLL LL 


Walworth Button-Head Lubricant Fittings. Use 
them as lubricant fittings or as regular lubricant screws 
with standard size lubricant sticks. Just slip hose 


coupling onto fitting for a leakproof connection W LWORTH 
Start saving today... call your nearby Walworth A 
Distributor. He'll be glad to supply Walworth High Manufacturers since 1842 


Pressure Lubricant Guns, Button-Head Fittings, valves ... pipe fittings stn pipe wrenches 


and the right Jumbo Size Lubricant Sticks for any 
lubricated plug valve service condition. 60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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IT CAN’T HAPPEN HERE! 


Protection of flammables calls for a system that 
goes to work the instant fire occurs . . . that’s the 
reason so many tank farms and other hazardous 


properties are “‘covered”’ by 


BLAW-KNOX Automatic 
Deluge Systems, Wet Pipe Systems, Dry Pipe Systems, Water 
Spray and Fog Systems, Rate-of-Rise Sprinkler Systems with 


new improved Spray Heads, Foam and Carbon Dioxide Extin 
guishing Systems listed by Underwriters Laboratories, Inc. and 


In the event of a critical temperature rise any- approved by Factory Mutual Laboratories 
where within the protected area, not a second 

is lost. A quenching deluge of water-fog smothers 

the hot spot at once. Other nozzles go into 

action to cool off adjacent tanks, and alarms are 

sounded instantaneously. To get the most effec- “Little Joey Sprinkler’ 
tive fire protection ask a Blaw-Knox engineer Always on the Job 
to make a survey of your property and submit 


an estimate ... There is no obligation. 





Which of these 
BASIC. MATERIAL 


will solve your 


processing problems ? 


Norton 


electric furnace products are 
/ engineered and prescribed 


to meet many manufacturing needs 


Backed by over 50 years of experience 
in electrochemical refining, Norton 
brings you basic materials whose puri- 
ty and properties are carefully con- 
trolled and consistently duplic ated. 

These Norton electric furnace 
products differ greatly in composi- 
tion and characteristics. They are the 
source of the many Norton engi- 
neered prescriptions which have proved 
of immense practical value in widely 
varying processes. 

Moreover, car h of them has possi- 
bilities for use which are still undis- 
covered. It will pay you, therefore, 
to read the following descriptions 
very carefully. Even this partial list 
may contain the exact combinations 
of properties you need. 


ALUMINUM OXIDE (atunpum"*) 

Norton is the world’s largest pro- 
ducer of this basic material — fused 
alumina. Characteristics: high melting 
point, about 3700°F; specific gravity, 
3.95; good chemical stability, neutral 
to most chemical reagents; extreme 
hardness of 2000 Knoop, with great 
toughness; reasonably Lech thermal 
conductivity, 24% times that of fire 
clay; high dielectric strength. Uses: 
heavy refractory furnace shapes; pure 
oxide and sintered refractories; radio 
tube insulation; porous media for fil- 
tration and diffusion; catalyst carriers 
and fluid catalysts; heat exchange 
pebbles; wear-resistant parts; labora- 
tory ware, 


36 


SILICON CARBIDE (crystroton*) 

Silicon carbide is produced by 
Norton in large tonnages. Character- 
istics: high melting point, disassociates 
at about 4175°F; specific gravity, 
3.20; extreme hardness of 2500 
Knoop, with excellent abrasion and 
erosion resistance; high thermal con- 
ductivity, 7 to 10 times that of fire 
clay; excellent resistance to thermal 
shock; maintains great strength to 
very high temperatures (PCE, 3350°F 
— cone 37 to 40); unique electrical 
qualities; relatively low thermal ex- 
pansion; no inversion on heating; 
chemically acidic, with good stability. 
Uses: spec ial refractories for boiler 
furnaces, ceramic kiln furniture, heat 
treating, hearth plates, high thermal 
conductivity muflles and retorts; elec- 
trical heating elements; lightning ar- 
restors; metallurgical additions; also 
available in a Norton-patented pro- 
cess for coating graphite — in rocket 
nozzles and reaction motor parts, etc, 
— for increased resistance to erosion 
by high velocity gases. 


MAGNESIUM OXIDE (macvorrre*) 

Fused magnesia of highest purity. 
Characteristics: extremely high melting 
point, about 5,000°F; specific gravity, 
3.58: electrical resistivity, 108 ohm 
em at 1000°C; chemically 
Uses: linings for metal melting fur- 
naces; high temperature electrical in- 
sulation; refractories for handling 
corrosive caustic materials, 


basic. 


FUSED STABILIZED ZIRCONIA 

Norton was the first to develop 
fused zirconia for practical commer- 
cial use. Characteristics: high melting 
point; thermal conductivity in British 
Units at 2000°F is 6.2 for dense 
shapes, 4.7 for insulating shapes, 2.8 
for insulating grain; high resistance 
to abrasion and thermal shock; not 
wet by most molten metals; changes 
from a fairly good electrical insulator 
at low temperature to a conductor at 
1000°C, Uses: refractories for ex- 
tremely high temperatures; setter 
ates for titanates; furnace linings for 
ugh temperature gaseous chemical 
reactions; zirconium chemicals; metal 
melting furnace linings; catalyst car- 
riers; heat exchange pebbles; reaction 
engine parts including jet and rocket 
liners. 


BORON CARBIDE (voreipe*) 

The hardest man-made material, 
an exclusive Norton development of 
boron carbide. Characteristics: high 
melting point, 4440°F; specific grav- 
ity, 2.50: compressive strength, 414,- 
000 psi; bending strength, 44,000 psi; 
self-bonding, unaffected by all acid 
and alkali solutions. Uses: abrasive for 
economical replacement of diamond 
dust in lapping; high purity powder 
of micron sizings for use as refractory 
and in “cermet”? combinations; neu- 
tron absorption in nuclear reactors or 
particle accelerators; pressure-blast 
nozzles; wearproof bushings, slides, etc. 
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In these Higgins type arc furnaces tremendous amounts of electrical energy are utilized by Norton in clectrochemically 


rehming crude minerals into basic ly refrac tory materials, 


BORON NITRIDE 

Refined by Norton to over 98% 
purity. Characteristics: melts or dis- 
associates at 5400°F; a nonconductor 
of electricity; weighs only 7 Ibs. per 
cu. ft.: is not oxidized in air at 1200°F. 
Uses: anti-sticking agent for use with 
molten glass or metal; heat-resistant 
lubricant; thermal insulator in vac- 
uum or atmosphere furnaces; experi- 
mental refractory or crucible mater- 
ial; experimental electrical insulator. 


MANY OTHER MATERIALS 

Among the useful 
materials made available by Norton 
are Special Fused Oxides, Refrac- 
tory Carbides, Refractory Borides, 
Mixed Borides, Elemental Boron. Re- 
search, development and field testing 
are being conducted on Experimental 
Borides, Carbides, Nitrides and Sili- 
cides. Some of these are in regular in- 


high-melting, 


dustrial use and new uses are being 


found for others. 
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AVAILABLE IN MANY STANDARD 
OR SPECIAL FORMS 

Besides supplying these materials 
in their crude form, more or less as 
they come from the furnace, Norton 
has extensive facilities for processing 
ready to 


and fabricating and 1s 


work with you in engineering any of 


these materials to your particular re- 


quirements. 


X REFRACTORIES 


@laking better products ... to make other products better 


*Trade-Morks Reg. U. S. Pat. Off. and Foreign Countries 
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are on our payroll... 


they’re working 
FOR YOU 


rw MeE engineers at National Tube have a big job to do Look over the list of analyses. Then get in touch with us. Our 
| rhev’re here to solve r tubing pr blems Phe engineers will cooperate in getting the analysis that will insure 
‘ { ob \ 


' : you utmost emiciency couple d with the most economical perform- 
KC it their yobs, these enginecrs, because they are tub- ’ 

] ’ Cs ance Write to National Tube Division, United States Steel 
ing specialists What's more, they are backed up DY 


Corporation, 525 William Penn Place, Pittsburgh 30, Pa, 
National’s “experience file’ —a collection of case histories 
dealing with practically every condition or combination 
ol conditions in the book Lhe © Case histories are the re- 

fi) ‘ ) oO yne problems ‘ ‘ t } 
ult of years’ work on tubing problems, and contain National Tube's 24 different steel tubing analyses: 
the answers to just about every known type ot refinery 


TUDING Servic Carbon 5 Cr, '; Mo 27 Cr 


Carbon, '; Me 5 Cr, 15 Mo, 114 Si 18-8 
proved pipe and tubing to such a degree that we are now 14 Cr, 4% Me 7 Cr, 14 Me 18-8 Ti 
ible to offer you seamless tubing, condenser tubes, heat 1 Cr, '3 Mo 8 Cr, '2 Mo 18-8 Cb 
exchanger tubes, and refinery piping in a selected group 114 Cr, 15 Me 8 Cr, 1 Mo 18-8 Mo 
of 24 different ana ach of the 24 analyses has been 2 Cr, '5 Mo 9 Cr, 1 Mo 25-20 
performance-proved to meet the specific requirements of 2', Cr, 1 Mo 12 Cr 

orrosion and oxidation for which it is recommended. Other 2), Cr, )) Mo, *4 Si 12 Cr, Al 

chemi il compositions ire ilso ay tilable mn tubular pr d- 3 Cr, 1 Mo 7 Cr 


| hrough this long, Varle | experrenc N wion il h iS 1mM- 


ucts and a wide variety of high temperature problems 


ime presently under study 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA, 
(Tubeng Specialties) 


COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S NATIONAL SEAMLESS PIPE AND TUBES 
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CHIKSAN takes “a 
Compressor’s Puss Gam 


N? only do the stamina and flexibility 
of Chiksan Joints take expansion in their 
stride, they absorb pulsation and vibration 


When the Plymouth Oil Company wanted a 
better way to handle the expansion and con- 
traction of its 2500-3500 Ib. natural gas 
re-pressuring line in its Compressor station 
in Sinton, Texas, back in 1946, it tried 
Chiksan 2-inch high pressure ball bearing 
swivel joints. So successful were Chiksan 
Joints in this application, they were adopted 
for 3 and 4-inch lines for the same purpose 
In addition, by placing regulators, gauges 
and other recording equipment on a bridge 


CHIKSAN Ball Bearing Swivel! 
Joints ore YHE NEW TOOL 

of Modern Industry — with 
full 360° rotation ‘n 1, 

2, and 3 plones. Over 1,000 
different types, styles 

ond sizes have been developed 
for pressures and services 

from 28” vacuum to 15,000 psi 
and for temperature ranges 
from minus 75° to ao plus 500° F 
with pocking moterials for 
each specific type of service. 


The Flow of 


using Chiksan Joints, accurate readings of 
the instruments could be obtained. 

Since 1946, not one of these Chiksan Joints 
has been replaced or even repacked, and they 
are giving the same economical, dependable 
service they did when first installed. 

In Texas or California — all over America 
and all around the world — wherever pro- 
duction, processing or distribution depends 
on the flow of liquid or gas or on the depend- 
abiliry of hydraulic systems, there you will 
find Chiksan Ball Bearing Swivel Joints on 
the job — adding muscle and flexibility — cut- 
ting down on shut-downs and maintenance. 


Whatever your business, if gas or liquid plays 
a part, Chiksan’s Research and Development 
Division can help you add efficiency, safety 
and economy to your operation 


Representatives in Principal Cities 
Write for Catalog 53-C, Dept. PR-12 


Enterprise 
ehes on Sall-Beaping 


CHIKSAN COMPANY ° BREA, CALIFORNIA . 


ther 19523 PETROI IM REFINER 


Chicago 28, lilinols 7 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Chiksan Export Company (Subsidiary), Brea, California * Newark 2, N. J. 


<4 . fad 
Swivel Jomnts 





Newark 2, New Jersey 


for Safety and Long-Time Service 


For 2000, 3000 and 6000 pounds service — Sizes !/3" to 6” 


SCREW END TYPE 


Ba 8 @ 


For schedules 40, 80 and 160 pipe — Sizes 1/3" to 4 


SOCKET WELD TYPE. 


Shocks and stresses imposed by high pressures and high temperatures are taken 
in their stride because Vogt fittings are uniform in structure, fine grained, and 
free from porosity . . . the superior product of laboratory controlled materials and 
giant forging hammers and upsetters, These properties also give higher resistance 
to erosive and corrosive conditions, thereby adding to service life expectancy 


in steam plants, petroleum refineries, chemical plants and related industries. 


HENRY VOGT MACHINE CO., INC. 
Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK © PHILADELPHIA e CLEVELAND e CHICAGO e DALLAS 


DROP FORGED 
et 
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Small details can make a big difference in trimming a 
tree . . . and in manufacturing valves. For example, 
every Powell Valve part must pass rigid inspection. Then, 
as a final, finishing touch, each Powell Valve is subjected 


to actual line tests. 


It’s these seemingly small details that have helped Powell 
Valves maintain their record of dependability since 
1846. Powell has probably done more valve research, 
solved more valve problems, and makes more types of 


valves than any other organization in the world. 


With Powell Valves on the job in your plant, you'll say 
every day’s a holiday from flow control worries. Foilow- 
ing are just a few of the valves that have the gift of 
dependable service you want—and need. They're avail- 
able through distributors in principal cities. If a dis- 
tributor is not located near you, just write us. We'll be 
pleased to tell you more about these valves—and our 


complete line. 


STAINLESS STEEL O.S. & Y. GATE VALVE (fic LUBRICATED PLUG VALVE (Fi: 2201). Quarter BRONZE “W.S."' FULL FLOW GLOBE 
2453-G) for 150 pounds W.P. at S00 F. Inter turn of tapered plug opens and closes valve VALVE (Fig. 2608) for 200 W.P 
changeable solid or split wedges are precision Lubricant grooves surrounding parts provide Stainless steel seat and disc. Nomi 
fitted and accurately guided throughout entire positive seal. Seating surfaces not exposed when nal pipe size opening through seat 
travel. Sizes 2'2” to 4". one piece yoke 5” to open. Semi teel, 175 and 200 pounds W.0.C.; permits fuller flow with pre ure drop 
30”, separable yoke arms carbon steel, A.S.A. 150 and A.S.A. 300 pounds and turbulence cut to minimum 
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How a 
military aircraft 
problem led to 


ry ¥ 

Lh a is a revolutionary new gasoline ad- 
ditive that stops the greatest cause of power 
loss in modern automobile engines. TCP addi- 
tive is now blended into Shell Premium, and is 
available at Shell stations throughout the United 


States. 

With the ! it of high octane number fuels for peak 
performanc. of both military and civil aircraft, the prob- 
lem of spark plug fouling became critical. Maximum de- 
sign performance and range of the aircraft were severely 


' 
limited by deposits formed on the insulating portions of the 
spark plugs. These deposits caused malfunctioning of the 
spark plug often at critical times when maximum spark 
plug performance was necessary. | he problem was studied 


jointly by petroleum suppliers, engine and spark plug man- 


o 
ufacturers, and airframe builders both from the chemical 
and mechanical standpoint 


Shell Kesearch Mobilized 
‘To tackle the problem Shell mobilized its research facilities. 
First step was development of a dependable test for spark 
I | | | 
plug fouling With this test, Shell had the necessary equip- 


Shell’s TCP additive. 


ro How TCP additive helps existing engines— 
can lead to even better designs 
This remarkable ingredient actually changes the nature of 
nN CM) ¢ combustion deposits inside an engine; actually makes them 
| 


ment with which hundreds of compounds could be quickly 
tested—rejected and teste d again in different formulations 
Round-the-clock testing finally led to the discovery of 


harmless Plug shorting and we-lgnition are ¢ iminated 
| 


Now car owners get up to 15°) more power— often before 
using the second tankful. Spark plug life ts increased as 
much as 150°7, and gasoline mileage is improved 

Car manufacturers and dealers benefit too! New cars 
perform the way designers intended; new car buyers have 
few perform ince complaints. And tor the future, designers 
can plan for higher compression and horsepower, lighter 


and more compact engine designs 


TCP is Shell’s trademark for this additive. 
It is another example of the progressive research 
that goes forward day and night in Shell labora- 
tories. It is evidence again that Shell research pro- 
vides more and better products from petroleum. 


*Patenta ' for 


SHELL OIL COMPANY 
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Naphtachimie 
tn produttion with neu SD process 


in Europe with 
Commercial 
ETHYLENE OXIDE 


by Direct Oxidation 


Climaxing 7 years of development, SD’s new direct oxidation 
process for producing ethylene oxide at low cost has now reached 
successful initial operation... at Naphtachimie’s new 

L’Avera plant near Marseille, France, also designed by SD. 
Naphta himie is not only first in Europe, but first new produc er 
in the world since 1938 to use such a process. And performance 
to date, they report, has actually exceeded design specifications 
You, too, will profit by utilizing SD’s specialized 

experience in organic chemical plant design. 

Their services are available to you, on a confidential 

basis, on any problem involving a process of 


your own, or one to be procured or developed. 


SCIENTIFIC DESIGN COMPANY, INC. 
EXECUTIVE OFFICES: 2 PARK AVE., NEW YORK 16, N. Y. 


Engineering Offices : Jersey City, New Jersey 























WHAT'S NEW AT BRISTOL . . « « WHAT'S NEW AT BRISTOL $ 





It takes only fifteen seconds to 


Meet the = sens mrt ninonarnc 
WORLD'S SIMPLEST 
INSTRUMENT 
SYSTEM! 


It’s Bristol’s new METAGRAPHIC pneumatic 





transmission instrument system, for 
measuring, indicating, recording and 
controlling pressure, temperature, vacuum, 


flow, differential pressure and liquid level. 


HERE ARE THE BIG ADVANTAGES OF 
THE NEW METAGRAPHIC SYSTEM: 


1. SIMPLICITY — fewer: parts, fewer adjustments, and less 


service required, Range changes can be made in seconds, 


2. FLEXIBILITY — units can be combined like building 


blocks to make any kind of arrangement. 


3. TRUE PLUG-IN SERVICE — results in great savings in in- 


stallation costs; units can be plugged in or out without — Recorder cl is withd 


stopping process O1 control. iutomatically maintained. 


4. NO TIME LAGS — in a four-pipe circuit the transmitter 
signal and controller-output signal travel around a short 


loop as small as three feet. 


Get the whole METAGRAPHIC story by writing to 
The Bristol Company, 11 1 Bristol Road, Waterbury 20, Conn. 


g al ePSTANI 


( K FOR 
100l 4 promt HISTOL J 


3 R ST l Indicator chassis is amend into same case. 
THE DEPENDABLE GUIDEPOST OF INDUSTRY 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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AT LOWER COST WITH 


FAMOUS DUO-STEP LEVERAGE 1S NOW AVAILABLE FOR THE 
FIRST TIME ON THESE SMALLER SIZED STEAM TRAPS. 
GET HIGHEST DRAINAGE CAPACITY AT LOWEST COST. 


Duo-Step is the revolutionary double fulcrum principle that 
affords maximum leverage to “crack” the valve from the 
orifice seat, teamed with “Follow-through” power that opens 
the orifice completely. This double action actually gives you 
double the drainage capacity of ordinary steam traps. 


MODEL 60-D traps are of cast semi-steel Construction, designed 

r pressures up to 200 P.S. 1. and temperatures to 400° F. 
CLARK 60-D TRAP for pre P i. and temperat to 400 F 
Duo-Step levers and brackets of stainless steel construction. 
Seats and discs are of Clark-loy. Y2" or %” horizontal inlet 
and outlet connections with %4” test outlet and drain plug. 


Vertical inlet can be furnished in 2” or %” size. 

MODEL 70-D traps are of cast semi-steel construction, designed 
for pressures up to 200 P.S. 1. and temperatures to 400° F. All 
working parts of stainless steel construction. Seats and discs 
are of Clark-loy Horizontal inlet and outlet connections located 
at bottom of trap body for close-to-the-floor installations. 


MODEL 70-TD for pressures to 150 P.S. 1. and temperatures to 
375° FE. is available WITH BUILT-IN THERMAL BY-PASS 
CLARK 70-D TRAP at additional cost. 


OvO-sTEP 
STEAM TRAPS 


HOME OF DUO-STEP AGE 


aSteGP 


t MANUFACTURING COMPANY 


1 
=. 830 EAST 38th STREET 


CLEVELAND 14, OHIO 
Distributors and Representatives in all mejor cities 
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most effective gum inhibitors known 


Tenamene gum inhibitors have set the standards of the industry 
for over 15 years. No known inhibitors are more effective in 
preventing gum formation 

They're economical too. For example, as little as 5 pounds 
of Tenamene | may be needed to treat 1000 barrels of gaso- 
line —at a cost of approximately 2/2¢ per barrel 


dividend for 
and 


The use of Tenamene 2? results in an extra 


refiners. It can be used as a combination sweetening 
inhibiting agent to save time, materials and equipment. 

Send for the Tenamene booklets listed in the coupon. They 
contain interesting general information about gum inhibiting 
and sweetening as well as specific data about the Tenamenes. 
Our Petroleum Chemicals Laboratory will be glad to make 
tests and recommendations on any of your inhibiting or sweet- 


ening problems. 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, 
New York—260 Madison Ave.; Framingham, Mass.—65 
Concord St.; Cleveland—Terminal Tower Bidg.; Chicago—360 N. 
Michigan Ave.; St. Lovis—Continental Bldg.; Houston—412 Main 
St. West Coast: Wilson Meyer Co., San Francisco—333 
Montgomery St.; Los Angeles—4800 District Bivd.; Portland— 
520 S. W. Sixth Ave.; Seattle—821 Second Ave. 


lenamene 


Tenn.; 


EASTMAN 
GASOLINE 
ADDITIVES 


Eastman Chemical Products, Inc., Chemical Sales Division, Kingsport, Tenn 


Eastman 
CHEMICAL PRODUCTS. wn 


Gentlemen: Send me copies of your booklets: “Inhibiting Motor 


Fuels with the Tenamenes’ and “Tenamene 2 Inhibitor Sweetening 


NAME & TITLE 


COMPANY 


STREET 


CITY & STATE 


TENNESSEE EASTMAN COMPANY 
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Higher Resistance to tough working conditions (expansion and 
contraction — shock, jar and vibration) is assured by constant 


testing of Rockwood Unions’ tensile strength 


Lests prove 


2-inch Rockwood Untons 
withstand average breaking loads 
of 82,000 pounds 


Removed regularly from produc- 
tion for testing, Rockwood Unions 
prove strong under pressure. 


The one-inch size withstands aver- 
age breaking loads of 46,000 pounds, 
the two-inch 82,000 pounds. What’s 
more, this strength is evenly dis- 
tributed. Over-all balanced design 
makes all three parts equally rugged. 


Remember, too, you get these 
additional features — 


@ Seats double-locked in place under 
100,000 and 400,000 pound pressures 





__ 


@ Cold-forged seat joints made of 
non-corrosive stainless steel or Moly 
341 


@ Plug-type, ball-to-cone construc- 
tion makes piping alignment quick 
and easy, eliminates sharp corners 
and edges that scratch or damage 


@ ‘“Rockwoodizing”’ a special 
coating process protects every 


Union against corrosion 


@ Absolute interchangeability of 
parts makes possible speedy replace- 
ments 





ROCKWOOD 


SPRINKLER COMPANY 


MANUFACTURERS OF THE MOST COMPLETE LINE 
OF STEEL UNIONS ON THE MARKET 
Worcester 5, Massachusetts 


Special Non-Corrosive Seats are a Rockwood 
Union feature. Specify Rockwood Type 
602 Union with two stainless steel seats 
or Rockwood Type 603 Union with 
two Moly 341 seats 
Rockwood Unions 
are tested and listed 
by Underwriters’ 
Laboratories, Inc., 
for use in handling 
flammable liquids 

and gases. 


ROCKWOOD SPRINKLER COMPANY 
102 Harlow Street 
Worcester 5, Massachusetts 


Please send me further information on 
tockwood cold-forged Steel Unions 
Name 

Title 

Company 

Street 


City 
































ERVICE— 
Lightning Quick! 


Here is the quick, easy, and efficient way to solve your metal purchasing problems. Let Metal Goods 











Corporstion supply all your metal needs 
One call... one requisition one invoice that’s the modern, time-saving, cost-cutting way to buy 
. - . 
metals. When you want aluminum, brass, copper, monel*, nickel*, inconel*, stainless steel, and steel by sold in 
. . ovln or 
make one call to Metal Goods Corporation Keneas City 


7 warehouses and 11 Sales Service offices to serve you. Call your nearest office. 


SALES SERVICE OFFICES 


OFFICES AND WAREHOUSES 


&. Levis 15, Missouri 
5239 Brown Avenve 
Neilson L. Hower 

Phone: GOodfellow 1234 


Kensas City 16, Mo 
1300 Burlington 
Frank D. Hogan 
Phone: NOrclay 3516 


Detias 9, Texas 

6211 Cedar Springs Wd 
Sam 0. Hodgdon 
Phone: Elmhurst 3271 


Tulse 3, Oklchome 
302 North Boston 
Scott J. Harrison 
Phone; 4-410! 


Denver 2, Colorado 
2425 Walnut Street 
Neal Dehn 

Phone: AComa 5891! 


Houston 3, Texas 
71) Milby Street 
Horris T. Grege 
Phone, CEntral 8881 


New Orleans 12, le 
432 Julio Street 
Cart T. Wedemeyer 
Phone: CAnal 7373 


Wichita, Kansos 

2200 East Central 

Ray Noller 

Phone: AMherst 7-892! 


Decatur, Iilinots 
1305 West Sunset 
Ariie W. Tempel 
Phone: 8-1314 


Beoumont, Texas 

238 Bowie Bidg. 

Lee T. Dodson 

Phone: 4-7536, 4-7537 


Sen Antonio, Texas 
2012 Alamo Natl. Bidg 
Charles |. MacKenzie 
Phone, GArfield 3161 


GENERAL OFFICES: ST. LOUIS 15, MISSOURI 


MM bh» T 


Jack Mississippi 





713 Coiumbion Mutual 
Tower Bidg 

Robert W. Downs 

Phone: 5-8721 


Fort Worth, Texas 

3821 Corolyn 

John M. Turbitt 

Phone: FOrtune 4369 
FOrtune 5326 


Corpus Christi, Texes 
Room 301-02 Wilson Bidg 
Roy D. Bagoley 

Phone: 4-0366 


PETROLEUM REFINER 


781 Raymond Road 
George E. Akerberg 
Phone: 5-2711 


Omeoha, Nebraska 
3515 No. 67th Avenve 
Cc. M. Cooley 

Phone: WAlnut 1112 


Bettendorf, lowa 
P.O. Box 181 
Horry L. Newton 
Phone: 5-1232 


Des Moines, lowe 
2600 Woodland 

W. P. Crowley, Jr. 

Phone: 4-9923 











NEW INDUSTRY for Canada 


The Furnace Carbon Black plant of Cabot Carbon of 
Canada Ltd. 1s Canada’s first o1] furnace carbon black plant. 


The principal process equipment was designed by Cabot 


Engineering Company of Pampa, Texas, affiliates of Cabot 


Carbon ot Canada, Ltd. Stone & Webster Canada Limited, with 
the assistance of Stone & Webster Engineering Corporation, 
furnished consulting services and constructed the plant. 


STONE & WEBSTER ENGINEERING CORPORATION 


Affiliated with STONE & WEBSTER CANADA LIMITED 





Withstand heat! 


Resist corrosion! 








Insulate! 























HEATER PANELED IN CONCRETE | 
as ona 
| ‘ i) l’r 
Yes—there are concretes that will do you can save throughout the refinery 
all three job ind save money at the with fast, economical concrete con 
same time! Special industrial con truction. Down time is cut to a mini 


mum, because special industrial con 





cretes made with Lumnite” calcium 
aluminate cement offer all the placing cretes are quickly placed by cement 


convermence of normal oncrete Mix un, trowel or pouring And they WHERE TO USE SPECIAL 


tures plus an unusual combination of reach service strength in 24 hours or INDUSTRIAL CONCRETES: 


heat and corrosion resistance and les 


Insulation For convenience you may prefer 
For instance, using Lumnite to make these special industrial con 


Tank linings and pipe linings for 
protection from sour crude 


Linings of reaction and reforming 

h ‘ 

duces concretes that withstand soak nite Cement plus aggregates selected chambers; fractionating, cracking, 
. 5 5 rerun, distillation, vaporizing, and 

ing heat or temperatures up to 2700 for specific temperature and insula- alkalization units; bubble, stripper 

Provick high insulating efficiency tion service add only water.) Thev're end flash towers: eccumvleters 

and soakers 


ment with suitabl iweregal pro cretes with prepared castables Lum 


too, if needed. And the chemical com made by refractory manufacturers 
position of Lumnite Cement makes all ind sold through their dealers. For In furnaces, heaters and coking 
these concrete highly resistant to more information write Universal ovens 

the attack of sour crude and sulphur Atlas Cement Company United In ducts, furnace foundations, 
vapors States Steel ¢ orporation Subsidiary ), floors subject to soaking heat 


Performance lke this means that 100 Park Avenue, New York 17, N.Y. Steck ond five linings 








LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 





UNITED STATES STEEL HOUR—Televised alternate weeks—Consult your newspaper for date, time and station 





ND no piping changes are 
necessary when changing 
from one range to another, be- 
cause there are six interchange- 
able range tubes (10”, 20”, 50”, 
100", 200” and 400” of water). 
All except 10” range may be over 
or under-ranged 33!3‘:. Instru- 
ment has pressure connections 

both at side and top of manom- 

eter; a union coupling prevents 

distortion of bearing housing... 

eliminates binding or friction 

caused by wrench torque; when 

necessary for recording two Flows or for Ratio-Flow 
control two manometers can be mounted on the back 


of a single case. 


NOTE THESE ADDITIONAL FEATURES: 
Great power—thanks to extra big float with extra long 
travel. Microfinished shaft with Teflon bearings “‘float’’ 
this power right through to the pen. 
High accuracy—inherent straight line calibration. 
Positive actuation—high energy output. Big 3°,’ float. 
Long float travel—1’’. Simple lever system. Teflon in 
pressure-tight bearing surfaces for efficient use of 
power. Jewelled thrust bearing. 


PETROLEUM REFINER 
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Dependable performance—submerged check valves give 
positive shut-off. Unique damping valve adjustable 
under full pressure without leakage. Ample room in 
mercury chambers to accommodate surges or pulsat- 
ing flows. Teflon holds pressure, yet lets shaft turn 
freely, giving long service. 

Ease of maintenance—low pressure chamber cover per- 
mits easy access to float and lever arm during calibra- 
tion. Entire pressure tight bearing easily and econom- 
ically replaced. 

Ask your Taylor Field Engineer, or write for Bulletin 
98182. Taylor Instrument Companies, Rochester, 
N. Y., and Toronto, Canada. 


Instruments for indicating, recording and controlling temperature, 
pressure, flow, liquid level, speed, density, load and humidity. 


— 
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MEAN 


ACCURACY FIRST 








IN HOME AND INDUSTRY 








Here’s a One-Man Bulk Materials 
Handling System for Your Plant... 


In the Dempster-Dumpster 
System of bulk materials hand 
ling only one man, the driver of 
the truck-mounted Dempster 
Dumpster, 1s required for opera- 
tion, Phe Dempster-Dumpster 
serves scores of detachable Demp- 
ster-Dumpster Containers. Con- 
tainer Capacities range up to 4 
times that of conventional dump 
truck bodies and each container 


DEMPSTER BROTHERS, 5123 Dempster 


is designed to suit the materials 
be they solids, 
hot or cold 


to be handled 
liquids or dust 

. bulky, light or heavy. You 
simply place these containers at 
convenient materials accumula- 
tion points inside or outside 
buildings. When loaded each 
container is picked up, hauled 
and emptied (as shown above) or 


load set down intact. Entire op- 


eration is handled by hydraulic 
controls in cab. 


Containers shown below are 
just a few of the many available 
or that can be built to meet your 
needs. They enable you to han- 
dle, at tremendous savings, ma- 
terials of many descriptions— 
trash and waste materials, raw 
materials, finished products, etc 

with only one truck and only 
one man, the driver. 


Without question, the Demp- 
ster-Dumpster System is the most 
economical and most efficient 
method of plant materials han- 
dling by truck ever devised! 
Write to us for complete infor- 
mation. Manufactured exclusive- 
ly by Dempster Brothers, Inc. 


Bidg., Knoxville 17, Tennessee 





BRAND 
OF 
PROGRESS” 


By Heal | Crchanger Specuatst 

@ It was 1909 when the photographer squeezed 
the bulb on his camera and film-recorded the 
top photograph. Western Supply Company, a 
small machine shop engaged in the repair of 
cable-drilling tools, had been in business for 
three years. At that time there were no gleam- 
ing rails to the South of the infant company 
and machinery was delivered by buckboard ove 


muddy, rutted streets. 


But both the Southwest and Western Supply 
expanded as the vast oil fields of the area were 
discovered and opened for production. This 
expansion gave birth to the vital need for 
machines and craftsmen to manufacture refinery 
equipment for processing the new-found oil 
It was this condition in 1936 which channeled 
Western's facilities toward the manufacture of 


heat transfer equipment 


Today, Western is counted as one of the pri 


mary manufacturers of all types of heat 


SPRING i = 
OF THE FUTURE! 


exchangers. The big Western “W”" can be seen 
in the largest plants of the Petroleum, Chemical 
and Petro-Chemical industries — ample testi 
mony to Western's ability to keep pace with 


these rapidly expanding fields 


An advertising series titled, “The Brand of 
Progress’ will present the reasons behind the 
growth of Western Supply Company. Follow 


this series in this magazine 


WESTERN 
tis HEAT EXCHANGERS 


u 


Y WESTERN SUPPLY COMPANY 


TULSA OF LAHOMA 
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This exclusive Foxboro — 


outperforms any other 
Automatic Controller? 





If you think this claim is exaggera- 
ted, just put a Foxboro M/58 Conso- 
trol* Controller with M/5S3 Recorder 
on your process. The tougher the 
job, the more it will outperform 
other controllers! 

Or ask any present user... many 
of the largest, most progressive 
petroleum and chemical processors 
are using hundreds of these instru- 
ments. They will unhesitatingly con- 
firm that this Foxboro component 
system has put their processes ‘on 
stream”, automatically and 
smoothly from the control room, 
without false starts or confusion. 

This Consotrol Controller- 


THE FOXBORO 


COMPANY, 


eae 


= “ Sey. ot “6 


Recorder system is an entirely dif- 
ferent and original concept of instru- 
mentation, developed through 
knowledge gained in Foxboro’s 30 
years of control leadership. The 
exclusive floating disc live-balance 
controller, and the full size 4”-chart 
recorder, are combined in an ultra- 
compact yet fully accessible 6” x 6” 
assembly. The result is unequalled 
ease of operation, repeatability of 
action, and uniform product quality. 

Get complete facts on this remark- 
able advance in automatic control. 
Write for Bulletin 463, and ask your 
Foxboro representative for a demon- 
stration. * Reg. U.S. Pat. Ott. 


7412 NEPONSET AVE., 


FOXBORO, MASS., 


Recording 
Control Station 


Not a “miniature” instrument, but 
a compact assembly of full-size 
component parts with no 
compromise in accuracy or 
convenience. Features: continuous 
valve position indicator . . . fast, 
no-drift control point setting plus 
micrometer adjustment . . . no 
external knobs... full 4” width, 
30-day, easy-loading chart... 
several months’ ink supply... 
single-switch automatic-manual 
transfer . . . additional 
measurement pen optional. 


U. S.A. 





PROPORTIONAL BAND 


ronec ye wae 
SERIAL MODEL 
15000! e 58 PS 


OUCmEASE ouTPuUT wcmease 





Controller 


A remarkable design achievement, embodying 

the precision, sensitivity, and “live balance” of 

the exclusive floating disc. Features: no 
diaphragms . . . only one nozzle .. . only 19 parts 
... all four control functions available, 

including two ranges of reset . . . plug-in reset 
and derivative units. Can be integrally mounted 
with the M/53 as shown, or remotely located. 


/ Revoiutionat y ! 


Here’s the high-precision Foxboro “floating disc” 
balancing system. Matched bellows provide 
stability and simplicity unapproached by other 
designs. Plug-in reset unit shown at 

right of assembly; derivative unit similarly 

plugs in at left. The lever-set proportional 

band adjustment is calibrated to 500%. This 
flexibility of function makes the M/58 
adaptable to any process, 


FACTORIES iN THE UNITED STATES, CANADA AND ENGLAND 


CONSOTROL INSTRUMENTS 
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SCOVILL 
HEAT EXCHANGER TUBE 
ALLOYS 


PHOSPHORIZED ADMIRALTY 


ADMIRALTY 
ARSENICAL ADMIRALTY 
MUNTZ METAL 
NAVAL BRAS‘ 
RED BRASS. 8 
DEOXIDIZED COPPER 


ARSENICAL COPPER 


PPER NICKEL, 10% & 20% 
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ADMIRALTY HEAT EXCHANGER TUBES 


. 


When you are up against tough operating 
conditions affecting heat exchanger tubes...relax Accept 
our invitation to let Scovill engineers help work out 
the right tube specification. Then go ahe id and call 


your shots on performance 


Any once of Scovill’s popular heat exchanger tube alloys 
will prove best in its class for specified service condi- 
tions. Most popular of them all is our Phosphorized 
Admiralty Tube... i a class by itself because it is hot 
extruded from CONTINUOUS-CAST billets. Scovill 
Continuous Casting of this alloy assures highest stand- 
ards of SOUNDNESS and UNIFORMITY, and opti- 
mum amount of inhibitor Phosphorus) for maximum 
resistance to dezincification. Tube troubles literally 
find no “foothold” in uniformly protected and finished 


tube surfaces 


Our informative 40-page heat exchanger tube techni- 
cal booklet will be sent on request Inquiry outlining 
your problems and needs is welcomed. Write Scovill 
Manufacturing Company, 99 Mill Street, Waterbury 20, 


Conn. Phon« Waterbury 1-1171. 


U Cul cack buy belle SPorass 








ter at lowest cost 


ue cou help you get it 


For 70 years Layne has been planning and producing effi- 
cient, economical, dependable water supply systems for 
municipalities, industries and farms. Layne perfected the 
erave! wall well Lhe Lavine hactory has produced al supe- 
rior vertical turbine pump and well screen. New methods 
and materials are constantly being developed and proven 
in the laboratories of the Layne Research Division, the 
only organization of its kind in the world 


Undivided responsibility 

When vou let Layne develop or increase your water supply 
you save money because Layne does the whole job From 
initial surveys and test drillings to completed water system 
and maintenance service through the vears you deal 
with only one organization. Layne vives you dependable, 


economical, undivided responsibility 


World-wide experience 


Our world-wide experience can be of benefit to vou... 
in developing a new water supply in extending your 
present system ‘ in achieving vreater production through 


overhaul of your existing system 


Consult your nearest Layne 
Associate Gompany or write 
Layne © Bowler, In 
Memphis & Tenn 


Water Wells 
Vertical Turbine Pumps 
Water Treatment 


it The Wo 





Get Migher Through 


The Ljungstrom operotes on the 
continuous regenerative counter 
flow principle. The heat transfer 
surfaces in the rotor act as heat 
accumulators. As the rotor re 
volves, the heat is transferred 
from the waste gases to the in 


coming cold air 


ATCT 
Air Preheater 


With the process industries’ production 
at all-time high levels —and climbing 
higher — here is a timely suggestion that 
may point the way to significant pro- 
duction increases in your plant — with 
out adding a single still 

A Ljungstrom Air Preheater, prop- 
erly combined with modern draft and 
burner equipment, can increase still 
production as much as 25%. At the 
same time, plugging is so much reduced 
that production lost to downtime will 
be astonishingly low. 

The value of the Ljungstrom Air 
Preheater lies in its ability to recover 
heat normally lost up the stack, and 


to return a large portion of it to the 
furnace zone in the form of preheated 
combustion air. Fuel requirements are 
drastica!ly reduced and—where furnace 
capacity permits — throughput goes up 
considerably. 

Furthermore 
control possible leads to closer control 
of the end product. This alone can mean 
tens of thousands of dollars a year. 

Wherever you are replacing, mod- 
ernizing, or adding new equipment that 
burns fuel—consider the economies 
you can get with a Ljungstrom. Call or 
write The Air Preheater Corporation 
for complete information. 


the finer temperature 


Wherever You Burn Fuel, You Need Ljungstrom 


THE AIR PREHEATER CORPORATION 60 East 42nd Street, New York 17, N. Y. 
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In 1940, the Petro-Chem Development Com- 
pany lined their first Iso-Flow furnace with 
B&W Insulating Firebrick. Today, over 
1200 installations later, (some with fluid 
outlet temperatures over 1600F) not a sin- 
gle furnace has ever been shut down because 


Development Company Reports 





of the need for refractory maintenance. 


Long life is just one reason furnace build- 


fom) attine(onyaers 
for Refractories BEW IPB. Here are lurmere? 


Po CUT INSTALLATION COSTS 
i Febhetmevarsbalas B&W Insulating Firebrick are easy to in- 
stall. They can be cut, drilled or shaped on 
the job with ordinary woodworking tools. 


Their lightness makes them easy to handle. 
IN OVER 


1200 FURNACES ELIMINATE EXPENSIVE ALLOYS 


Because of their high insulating values, 
B&W Insulating Firebrick can be supported 
or anchored with ordinary carbon steel. 
Expensive, heat-resisting alloys are not nec- 
essary. 


REDUCE DOWN-TIME 


These brick have low heat storage, cool off 
quickly. This makes possible quick access 
to the furnace for inspection. They heat up 
quickly to get back on the line, too. 


CLOSE TEMPERATURE CONTROL 


Due to the low heat-storage capacity of 
B&W IFB, their hot-face temperature re- 
sponds quickly to changes in the rate of 
heat input to the furnace — insuring the 
closest possible temperature control. 


You, too, cen profit by this four-way econ- 
omy of B&W Insulating Firebrick. Ask your 
B&W representative for all the facts on these 
cost-cutting refractories. He'll be glad to 
discuss your refractory problems with you. 





BABCOCK 
£ WILCOX 


B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick * B&W 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... 
Chemical Recevery Units . . . Seamless & Welded Tubes . . . Pulverizers ... Fuel Burning Equipment ... Pressure Vessels... Alloy Castings 


KiEINER 





Building a new Ethylene Plant 


Shown here in its final stages of construction, National Petro-Chemicals Corpora 
tion’s new ethylene plant at Tuscola, Illinois is the largest in the world—the tenth 


ethylene plant which Lummus has designed and built. 


Perhaps our experience in designing, engineering and building petrochemical and 


chemical plants can be of use on your next project. 


THE LUMM™MUS COMPANY 


38S MADISON AVENUE, NEW YORK 17, N.Y. 


HOUSTON « CHICAGO «+ LONDON © PARIS © CARACAS 


DESIGNING ENGINEER AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 





eee another place where REPUBLIC 


ELECTRUNITE PRESSURE TUBES 


DO THE JOB BEST... 


When you take heat exchangers off-stream for retubing, make 
sure you increase the time between retubings ... install Republic 
FLECTRUNITE Pressure Tubes. 


You have your choice of carbon steel tubes and several anal- 
yses of ENDURO Stainless Steel tubes... all made by the 
ELECTRUNITE process which assures uniformly round tubes 
inside and out, uniform wall thicknesses and uniform bending 
and expanding characteristics. 
And you needn't wait until retubing to get the long-lasting 
benefits of Republic ELECTRUNITE Tubes... leading manufac- 
turers of heat exchanger equipment know and use these time- 
proven tubes for many nwew condensers and heat exchangers. 

Write for Booklet giving 

dataon Republic ELEC. STEEL AND TUBES DIVISION 

cannes seer, Com REPUBLIC STEEL CORPORATION 


denser and Heat Ex- 
changer lubes. 220 EAST 13st STREET © CLEVELAND 8, OHIO 


ELECTRUNITE — The 
Original Electric Welded 
Boiler Tube 
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Guaranteed to burn less fuel than avy Compressor now built, Clark Turbo- 
charged 2-Cycle Gas-Engine-Driven Compressors assure a saving of 12! 2% 

in fuel costs over non-turbocharged units of comparable displacement. 

In figuring fuel bills, you can cross off the last month of your calendar... 
actually, the last 45 days. 

This is only one of the savings you'll realize. Increased power, 
decreased water cooling load and lower manpower requirements for a given 
station size are among the other major economies of the new Clark 
TRA and TLA turbocharged units. Sizes range from 825 to 3,300 bhp. 

Get complete details by writing for Bulletin 130 or contact your 
nearest Clark representative. 


CLARK BROS. CO., OLEAN, N. Y. 


Division of Dresser Operations, Inc 


Sales Offices in Principal Cities Throughout the World 


compressors 


Clark continues to set the pace in compressor progress 


December, 1953—-PETROLEUM REFINER 





ADVANTAGES NOT 
RESTRICTED BY SIZE 


SELAS 
Gradiation © 
HEATERS 


For the smallest or the largest refinery 
unit Selas Gradiation Heaters incor- 


porate the same desirable features: 
FLEXIBILITY 


in their heating curves 


UNIFORM HEAT 
along and around the tubes 


POSITIVE HEAT RATE CONTROL 


COMPLETE COMBUSTION 
with little or no excess air 








CORPORATION OF AMERICA ¢ purnavePHia 34, Pennsyivania 
Meat Processing Engineers for industry + Development + Design + Manufacture 
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5. CYANAMID SERVICE 








Technical Service 
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AEROPAN Drilling Mud Condit 








AEROLUBE © Lubricating Oi! Additives 


The extent of Cyanamid's service to the petroleum industry is well illus- 
trated by the wide range of Cyanamid Chemicals—from drilling mud 


raelaleitilesl 16 Mem tl ol-mell melelellihaty 


Cyanamid Service, however, is more than chemicals. It is constant 
research... extensive manufacturing facilities. ..and a skilled staff of 
technical field specialists—all carefully integrated to meet chemical 


requirements in every phase of production. and refining. - 


Cyanamid Service, too, is a continuing program of plant expansion 
designed to keep pace with the petroleum industry's rapid growth. 
Results of this program have been milestones in petroleum progress. In 


the field of synthetic catalysts, for example: 


1942... Cyanamid starts production of synthetic fluid cracking catalysts 
at Fort Worth, Texas, to help refiners meet demand for high octane fuel. 


1946...Cyanamid becomes the first company to manufacture micro- 


spheroidal cracking catalysts on a commercial scale. 


1951... Cyanamid builds new MS plant at Michigan City, Indiana, as 


refining demands continue to grow. 





cen a to meet your 


chemical requirements—now and in the future 























> 
AMERICAN Cyanamid company 


REFINERY CHEMICALS DEPARTMENT, DIV. PR-12 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y 


in Canada: North American Cyanamid Limited, Toronto and Montreal 





How much 
sulfuric acid 


do you need! 


Among the many Chemico-built contact 
sulfurnc acid plants in service today all 
over the world, one has a capacity of only 
five tons per day. Another produces more 
than five hundred tons per day. Others 
range in between. 


Whatever your sulfuric acid requirements 
are, Chemico will design and furnish you 
with a highly efficient plant exactly suited 
to your needs . . . on a one-contract, 
guaranteed-performance basis. 








CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


CABLES: CRE) ICONST, NEW YORK 
TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 
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complete with continuous rate indication 


Here. for the first time, is a full-size, rugeed totalizer sO 


designed that it can be used in full size. miniature or 
@ continual integration at rate of 
24 times per minute graphic panels. A companion to the F & P Ratographic« 
miniature indicator, itis another step in complete process 
@ dust-proof drive mechanism 2 
Saemsueend in ofl instrumentation developed and perfected by the skilled 
a engineers at Fischer & Porter Company. 
@ heavy duty 100 rpm 2 pole 
synchronous motor The entire unit occupies only SiN ithe hes sqquare of panel 
@ standard size pneumatic receiver space. In extended position, as shown, instrument con- 
and integrator tinues to function, thus easily enables observation of 
@ front-of-panel accessibility mechanism. The highly accurate integrating unit gives 
and removal the equivalent of continuous integration. The many other 
@ accuracy within 1% of full scale new features combined in this instrument suyyvest a care- 
ful comparison. Full information on request. 


(a -) comfplele fecoCtds. wdleurmerlilion 
=o FISCHER & PORTER CO. 


2420 County Line Road, Hatboro, Penna. 


Company owned sales and service branches strategically located throughout the world. 
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BUBBLE CAPS 
and RISERS 
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...and Without Die Cost 


Being entirely unassociated with any metal producer, PSC 
regularly fabricates the complete list of ferrous and non-ferrous 
metals and alloys normally available today. At PSC you can order 
processing equipment in the one particular metal which best meets 
your specific heat and corrosion requirements. Service records of 
fractionating towers, for instance, show that this PSC advantage 
repeatedly results in better life cost ratios of bubble caps. 
Quotations on alternate metals are always available at PSC. 

With dies on hand for about 300 standard styles 


of bubble caps and risers, PSC is in a position not Peas oe 
only to save many customers the cost of dies but also 





¢ ALUMINUM + STAINLESS STEEL, any 
¢ BRASS chrome-nickel or 
* COPPER straight chrome type 
* NICKEL * STEEL, carbon 


to save them design and delivery time. PSC 
bubble caps are furnished for all methods of 
tray assembly. Special caps furnished to order. 
Send blue prints or write as to your needs. You 
will find, we believe, the largest compilation 
of engineering data on bubble caps and 
risers in PSC 

catalog 52. 


Seud far 
Process 
Equipment 
CATALOG 
52 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 








FACTS 








@ The advantages of Reflex Liquid Level Gages. The right type and 
size gage with suitable valves for pressure, temperature, visibility 
range and valve centers Muluple section gages Drop Forged bodies 


Pyrex glass. Basic and special designs 


@ When to use Transparent Liquid Level Gage Sets. High pressure 
steam service. Adapters, valves, connections. Types available with 


recommendations 
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@ A selection of Liquid Level Gage valves. Specifications 


Floating Shank Connections and special features 


@ Metallurgical specifications. Gage glass and guard rods 


l neinecring service 


Penberthy’s Catalog 35 is jam-packed with illus- 
trated facts and specifications. It is your best guide 
to selecting the right liquid level gage sets at the 
most economical cost. In the complete Penberthy 
line, there are standard products for almost every 
application. Where your needs are special or unique, 
use the experience of almost 70 years to solve them 
Take a tip from many thousands of satisfied users 


and write for your copy of ¢ atalog 35 


Established 188¢ 


PENBERTHY INJECTOR COMPANY 


1278 Holden Ave., Detroit 2, Michigan 


There's Certain satisfaction in products 
by PENBERTHY 
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Upgrade your 


Over 175 installations licensed by Perco throughout 
the United States, Canada, Europe, and Latin America 
prove the wide application of Perco processes to 
current refining problems. 


Now is the time to upgrade your throughput 





Write Perco today for full information. 


throughput with 


PERCO 


Perco’s expert assistance and guidance can increase 
your operational efficiency and improve your refining 
performances. 

Whatever your problem, there’s a Perco engineer 
with the answer and advice on the Perco process best 
suited to your particular requirements. 


Make the most of your throughput—consult Perco. 


PHILLIPS PETROLEUM COMPANY 


/perco’ 


"A seavice mane, Bartlesville, Oklahoma 
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UNITED REFINING 
COMPANY marks its 


... With a Blaw-Knox 
“Catforming” Plant 


In line with its 50-year policy of using the latest 


By MHI), 


refining techniques in the manufacture of 
premium quality products, United has commis- 
sioned Blaw-Knox Company, Chemical Plants 
Division, to design and construct a “Catformer” 
plant at their Warren, Pennsylvania refinery. 


The. Atlantic Refining Company “Catforming ’ 
process is an economical means for up-grading 
low grace naphthas to high octane gasoline at 
95-100 per cent yield. The catalyst is selective 
and rugged; the yield-octane relationships are 
well established by pilot plant evaluation of 
numerous stocks; and commercial operations 


have confirmed basic design features. 


Chemical Plants Division is licensed to offer 

Atlantic’s “Catforming” process and would be 
u 

pleased to discuss product yields and qualities, 

plant investment and operating costs with you 

“Catforming”™ offers an economically attractive 


solution to your octane problem. 
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non-metallic 
corrosion inhibitor 


Although 3°; concentration of ATPET 100 is normally 
used, humidity tests run in our laboratories on two 
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2 
3 
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approved 1100 engine oils containing only 1°;, ATPET 100 
averaged 554 hours of protection against corrosion. 
These results were obtained in JAN-H-792 cabinets, on 
seven tests with five panels each, and using four different 
batches of ATPET 100. 


Standard static water drop, hydrobromic acid and tur- 

bine oil tests made by Atlas further prove the high 

effectiveness of this inhibitor in slushing oils, engine 

preservatives, No. 2 fuel oils, turbine oils and diesel fuels. POWDER COMPANY 

Its quality stays consistently uniform from shipment to WILMINGTON 99, DELAWARE 

shipment. It is completely non-metallic . . . leaves no offices in principal cities 

ashy residue. A 100°; active material, ATPET 100 is ATLAS POWDER COMPANY, CANADA, LTD. 
economically priced. Write today for samples and for ee 


technical information. 
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Press Relations Views 


By Claude V. Barrow, Oil Editor, The 
Daily Oklahoman, Past President, As- 
sociation of Petroleum Writers 
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PROFITABLY USED 
IN THE PRODUCTION OF 
ALL TYPES OF GREASE 
SPECIALTIES 


Modern petroleum 
product processing finds 
many applications for eee 
Patterson Grease Ket- 
tles, due to the range 
of standard and special 
types fitting every pro- 
duction demand. Write 
for full information on 
these adaptable Kettles 
telling us of your in- 
tended use. 
SOAP MIXER 


The Patterson Foundry and Machine Company 
East Liverpool, Ohio, U.S.A. 


NEW YORK. BOSTON. BALTIMORE, ATLANTA, PHILADELPHIA. PITTSBURGH, CINCINNATI! 
DETROIT CHICAGO ST. LOUIS, HOUSTON. DENVER, LOS ANGELES, GAN FRANCISCO, SEATTLE 


The Patterson Foundry and Machine Company, (Canada) Limited 
Terente, Canada 





“FOUR YEARS’ FLUE-GAS SERVICE AT 800° F. 
AND STILL IN EXCELLENT CONDITION...” 


WKN, 
PROCESS 
VALVES 


Four years ago a large southwestern oil re- 
finery installed four 12” W-K-M Process Valves 
in the flue-gas lines of a hydroformer unit. The 
flue-gas, containing sulphur, passed through the 
valves at 800° F. at a pressure of 300 p.s.i. 
A recent check showed that the valves were still 
in good shape and the seating surfaces were 
in good condition. 

These valves were standard steel trim except 
for the seating surfaces which were inlaid with 
Hastelloy alloy B, which trim is also used for 
such severe services as hydrochloric acid solu- 
tions, sulphuric acid solutions, isopropyl alco- 
hol, hot rich oil and propane and butane. 

W-K-M Process Valves have all the features 
of the Standard W-K-M Valves, such as exclu- 
sive leverlock operation, parallel expanding 
gate assembly, through conduit flow and 
renewable seats plus other design features 
especially developed to meet the needs of 





process service. 
Write for W-K-M 
Bulletin 698 for com- 
plete information 
about W-K-M Pro- 
cess Valves. 


0) 


‘wt W-K-M Company, P. O. Box 2117, Houston 1, Texas 


2330 E. 8th St., Los Angeles, Calif 
Export Office: 30 Rockefeller Plaza, New York, N. Y 
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BADGER MANUFACTURING Company 


230 BENT STREET, CAMBRIDGE 41, MASS. - 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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Complaints, resulting from clogged oil burner 
filter screens, con be eliminated in most 
cases with Du Pont Fuel Oil Additive No. 2 


DuPont FUEL OIL ADDITIVE No. 


can help you boost heating oil sales 


With fuel oil in ample supply, you are 
probably looking for every possible 
sales feature that will help to improve 
your market position. And customer 
satisfaction is a must. 

Here's how you can give your cus- 
tomers better service . . . with less 


servicing. 


Du Pont Fuel Oil Additive No can help 
you eliminate many complaints aris- 
ing trom plugged filters, screens, and 


fuel lines. Ie works three ways 


Retards residue formation The anti- 
oxidant properties of Du Pont Fuel Oil 
Additive No 


the rate of insoluble residue formation 


> are effective in reducing 


in distillate fuel oils, 


Reduces filter clogging If insoluble 
residues are formed, this additive acts 


as a dispersant to reduce particle size 


and also enables the particles to pass 
through filters. 


}. Inhibits rust formation In drum stor- 
age tests, rust formation above the 
liquid level was reduced when Fuel 
Oil Additive No. 2 was added—as com- 


pared with untreated fuel oil. 


As a result of these three benefits, 
and the ashless quality of the product 
itself, clogging of filter screens, nozzles 
and fuel lines can be practically elimi- 
nated through the use of this additive. 
These benefits can be capitalized in 
Du Pont 


will help you in the preparation of 


consumer advertising and 


such advertising material for jobber 
and dealer use. 


Du Pont Fuel Oil Addi- 
tive No. 2 should be added at the re- 


For best result 


finery to freshly prepared stocks. To 
evaluate its effectiveness in your own 
stocks, storage tests at 110°F. are rec- 
ommended as being the most valid. 
The five strategically located Du Pont 
Petroleum Chemicals Division labora- 
tories are prepared to conduct such 
evaluations for you. Samples and full 
details can be obtained from any of the 
DuPont Petroleum Chemicals Divi- 
sion district offices listed below. 


"16. u. 5. Pat ort 
Better Things for Better Living 
« « « through Chemistry 


Petroleum Chemicals 


E.1.DU PONT DE NEMOURS & COMPANY 
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ieee \NNUAL index tor - HOW BIG is our government 
REFINER is Colossus in 


l today 


Your 


the PreTrROLEUM 
included im this issue as an in So big, the Chamber ot 


Government 


Annual Index 
sert. This resume includes a Commerce of the United 
subject index which covers each technical article that Is us, that if one added all divisions of state, 
appeared in the magazine in 1953. You will find the local and federal governments, you could find a top 
subject index thoroughly cross-referenced as well as executive job for every citizen m a city the size of 
a complete author index. The index is inserted be Phoenix, Ariz., (population 331,770) 

tweel ges 192 and 193 \ctual count reveals there are 116,743 major units 
of government in the U. S. today. This includes the 
federal government, the governments of the 4&8, states, 
3049 counties, 16,778 municipalities, 17,202 townships, 

67,346 school districts and 12,319 special districts 
Broken down into all the principal subdivisions of 
vovernment, the total would be many times 116,743 
Ik THRE INDUSTRY con lor instance, within the federal government alone 


tinues to temper tts opera there are 13 departments, 9 agencies, 19 commissions, 


Runs Still 


tions, chances are good that 29 administrations, 22 corporations, 630 offices, 127 


its economic position will services, 107 bureaus, 627 divisions, 32 branche 8 
] 


stantial improvement by the end of the boards and 444 miscellaneous units such as missions, 


Important 


The most important question is refinery runs colleges, commands, projects, etc., making a total of 
Oversupply that has plagued the industry for se 2117 distinct segments of federal government 


eral months despite record consumption rates cat Breaking 


down state and local governments imnto 
] 


subdivisions would add still more to the 116,743 total 


ve improved if refinery activity 1s held to the rela 

tively low levels of recent weeks , 

— ‘ Oh yes, and each one of them costs. In the year end 
ing last June the total cost of federal, state and local 


nen “f to . ole y : vy On . . : . 
me market factor today. Holding refinery oper: vovernments was SIO1.5 billion or $646 for every 


( ate : a 
d 6.9 milhon barrels daily ot man, woman and child in the U.S 


Excessive motor fuel stocks are the most trouble 
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Easier to repack 
than ever before 


LIGHTNIN SERIES SE 
»ar drive). Sizes | to 


5 HP. Also available in 


V-belt drive | No wrenches needed 





to shut off stuffing box 


from tank contents 


These two new LIGHTNIN Side Entering Mixers cut 
maintenance time in half, they're so easy to service. 

When stuffing box needs to be repacked, your main- 
tenance man iust loosens one set screw. Then he 
easily shuts off the stuffing box from tank contents, 
by rotating the outboard bearing holder, which has 
two easy-to-get-at handles. 

Returning the mixer to operating position is just as 
easy and foolproof. You've never seen anything so 


TO SHUT OFF WITH TANK FULL, INSIDE THE TANK, o Teflon gas- 
mpressed between the simple and slick in a side entering mixer. 


Operator loosens o set screw and ket is 
turns handles on bronze housing seal collar and end cap. This pos- This is i f | { | ill lly 
it’s as easy as closing a valve itively seals off tank contents 11s IS Just One Of the features that will sell you on 
these new LIGHTNIN Mixers. Others are: 
Your choice of stuffing boxes or mechanical seals to 


fit the mixing job. 


Smoother operation because new vertical motor 
mounting (on gear drive units) moves center of 


gravity closer to tank, minimizing vibration. 


Full guarantee says the mixer will do the job and do 


it right, or your money back. 


TOP ENTERING turbine and pod- LIGHTNIN PORTABLE MIXERS Specify the new LIGHTNIN Mixers for gasoline 
die type mixers for open or ... Used everywhere for hundreds blending, lube oil blending, sediment control—and 


closed tonks. Sizes 1 to 500 HP. of fluid mixing jobs. Thirty models ‘ , on : 
wherever there's a b/g mixing job that must be done 


to choose from. Sizes “se to 3 HP 
right. Call your MIXCO representative today, or 


Lohtain Mixers. 


i lactase arm caer aa i tat te I I A a a el he i Hy 


MIXING EQUIPMENT Co., Inc. 


164 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


(C] DH-50 Laboratory Mixers Please send me the catalogs checked at left. 


() 8-75 Portable Mixers (electric 
and air driven) 
(] 8-102 Top Entering Mixers — _ 
(turbine and poddle types) 
() 8-103 Top Entering Mixers 
(propeller type) 
(CD) 8-104 Side Entering Mixers 
() 8-106 Condensed Catalog 
MIXCO fivid mixing specialists ry ae vera 


Ming 1/0'¢ 


write us for details. 


GET THESE HELPFUL 
LIGHTNIN CATALOGS 


This library of mixing information 
is yours for the asking. Cotalogs 
contain helpful data on impeller 
selection; sizing; best type of ves- 
sel, valuable installation and op 








erating hints; complete descrip- 
tion of LIGHTNIN Mixers 
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Is U. S. Oil Industry Being 


Increasing dependence on foreign oil threatens 


entire domestic industry, says IPAA President 


Cc. H. Lyons, /r 


confronted with eriti 


rHE U.S. i 
cal decis 
In the whole comple x field of 
one of the 


issues will be the 


ions on ftoreign economu 
poli y 
foreign trad most urgent 
and controversial 
formation of a sound national policy 
on petroleum imports 

Great emphasis is being placed on 
relaxation of our “trade barriers.” Un 
most speakers and writers 
outright free trade make 
foo many fail to dis 


Christmas 


fortunately 
supporting 
no exceptions 
tinguish between trade in 
tree ornaments, and trade in strategic 
materials —such as oil 

in the final analysis, outright free 
trade in many critical materials would 
disarm us economically. Economie dis- 
the weakening of basic in 


defense 


armament 
dustries essential to our 
would be as disastrous as military dis- 
armament, Free trade with no limita 
tions would have this effect 


The vital task of 


covery and development, because it is 


petroleum dis 
risk business, is one of 
ill effects from un 


Within the 


industry 


essentially a 
the first to show 
leve Is of 
the domesti 


realistic imports 


past five years, 
has experienced repeated serious cut 
backs in its production during periods 
in which there were no corre ponding 
curtailments, and in fact were in 


This h bpp ned in 
19 4 


in imports 
1950 


creiuse 
1oP 
erious extent during the latter part of 
19o4 


early in and to a 


t do not mean to imply that all these 
hardships were caused by imports but 
fact that im 

factor, and 


there is no denying the 
were an 


not reduced 


and acce pote d industry 


ports important 


were is demanded by both 
equity policy 


| ritike my 
industry do 
rulated 


Advantage. 


Ameri inn 


Unique 
ther major 
mestie production of oil is re 


li ht of conservation expe rience It 


is controlled by the various states 


under thei respective conservation 


hand. 


domestic con 


laws. Foreign oil. on the other 


Is ih no way bound by 
servation practices Because of this, oil 
imports, in contrast to other imports, 
enjoy a unique competitive advantage 
in the domestic market 

It is because of this competitive ad- 
that 


devised, in the 


vantage some method must be 


national interest, to 
assure both imported and domestic oil 
equitabl: access to the I S. market. 
The domestic industry has asked only 
for a situation under which imported 
oil would share any decrease. or in 


crease, in the domestic market, on an 
assured basis 

As stated in the official position of 
the Independent Petroleum Association 
of America, adopted at its 1953 annual 
Fort Worth, I 5. pro- 


concerned only with the 
not the means. of assur 


meeting in 
ducers are 
effectiveness, 
ing a proper place for imports 
Strangely, if all statements of polic \ 
from various industry sources are ac- 


cepted, no “controversy” exists on the 
question of oil imports. The domestic 
oil producing industry, through [PAA 
has long recognized a place for im 


ports, All of the 


both importer and domestic producer 


segments industry. 


TABLE 1 


Ratio of Total imports to U. $. Demand 


| Percent 


AVERAGE 
Prewar Years 

4 55 
War Years 

42-45 18 
Postwar Years 

‘ 


Source 


have subscribed presumably in good 
faith 


supplement” 


to the policy that imports should 
and not supplant do 
mestic production, and that “fair and 
should obtain 
S. de- 


equitable relationships” 
between imports and total | 
mand, 

over 


Disagreement arises, therefore 


the degree— and not the prin iple of 
imports. An examination of the extent 
that foreign oil has encroached on the 
beyond doubt, 
u. s 


domestic market shows, 


that imports are “supplanting” 
production 
». was 


For example, in 1938 the | 
a net petroleum exporter by 
barrels daily. Today, we are a net 
importer of approximately 700,000 
barrels a day. In these 
domestic industry has lost a market for 


15 vears, the 
more than | million barrels of oil a 
day. 

Furthermore, in the last five vears. 
total imports of crude petroleum and 
products have increased more than 
Loo percent For 
U.S. production is up only 20 percent 
and total only 34 
percent. Table 1 further illustrates the 
has been 


of the 


this same period. 


domestic demand 
extent to which foreign oil 
taking an ever increasing share 
domestic market 

fall months of 


1953. provide an even more convine 


Recent trends. in the 


ing picture. Oil imports re mained rela 
tively unchanged, at around | million 
barrels daily. Drastic oversupply con 
ditions forced production cutbacks in 
Total reduc- 
tions in allowables in six states reached 
600.000 daily 


mayor producing states. 
approximately barrels 
in less than three months, resulting in 
substantial reduction in 


These figures speak 


a lesser but 

actual production 

for themselves 
Unless some assurance is fortheom 


"See SAYS “YES,” Page 211 


uM REFINER 





Drowned By Excessive Imports ? 


We must retain our interest in foreign oil as insurance 


against future domestic shortage, declares economist 


A. J. Mcintosh, | 


va J 


THE QUESTION of supplementing 
crude oil supply with 
imports ts of major importance and 


our domestic 


has been misinterpreted by many. 
True, the U.S. is not running out of 
oil. We are. 


proved reserves 314 times as fast as the 


however, using up our 
rest of the |ree 
our known veserves to our consump- 
tion i. less than what it was just before 
World War Il 
hat we supplement our domestic sup- 
plies with oil imports to retard the 
Here 


Common sense dictates 


depletion of our oil resources. 

are some of the reasons: 
@Qil is an exhaustible 

which is not being replaced as it is 


resource 


consumed 

@ The U. 
cent of the oil used in the free world, 
but has only 25 percent of the free 
world’s proved reserves. 


America’s oil 
prospects have been tested by 114 mil- 


Ss consumes about ov per- 


ion wells, compared with about 2000 
Middle East. 


already are 


irilled in the where 


known reserves nearly 
twice as large as ours. 

@ Without 
had substantial crude shortages in 
1945, 19146, 1947. 1948 1951 
(During the severe winter of 1947-48 
U.S. consumers clamored for oil im- 


imports we would have 


and 


ports } 

@ (On the West Coast. production of 
the types of crude needed is at maxi 
falls short of 


have been ne 


mum rates, vet meeting 


demand, and imports 
essary from both the civilian and mili- 
tary standpoints. as Was witnessed dur- 
ing the Korean War 

@ The President's 
(Palev) Commission, 
1952. forecast lt 
13.700.000 


Materials 


reporting in 


Poliey 
June S. oil con ump- 
tion of 
1975. on 
Assuming domestic production of 11.- 
200.000 1975, the 


report points out we will still require 


daily in 
1952 


almost twice the rate. 


barrels a day in 
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world, and the ratio of 


oil imports of 244 million barrels a day 
and that only 1,300,000 barrels of that 
amount will be available from Western 
Hemisphe re sources 

Tomorrow’s Insurance. The econ- 
omy of this country is geared to oil. 
We must retain and protect our interest 
insurance 


in foreign oil reserves as 


against a future shortage of our own 
supplies during either war or peace. 
We cannot other 


cooperate in making the il oil resources 


expect countries to 


to us when we need them 


offer fair 
treatment to the oil exports from these 


available 


unless we and reasonable 
countries at all times. 


Unless additional oil imports are 
available to us in the years to come. 
find it difficult. if not im- 


possible, to meet expected demand for 


we will 


oil and maintain the present ratio of 
proved reserves to production in the 
U.S. To maintain the present ratio of 
proved reserves to production in the 
U.S the next 20 vears without 
the oil 

find a billion 
than has 


over 


additional imports, industry 


would have to barrels 


more oil a year been dis 


covered annually in this country since 
World War I 


mind that 


And please bear in 
1946 we have had a 
program of exploration and 


since 
greater 
development drilling than ever before 

Yet despite this long-range prospect 
im the 
tionship we have at the moment sub 


domestic supply-demand_rela- 


stantial excess crude producibility and 
stocks of 
It is not 
tain a sound long-range program, with 


large products in storage 


going to be easy to main- 
the evelical ups and downs which will 


always be with us. It will require a 


high order of intelligence and _ states- 
manship to maintain access to foreign 
oil and at the 
healthy 


must be preserved 


have a 


both 


same time 


domestic industry vet 


There is every present indication 


that over the long pull we must look 
forward to obtaining a gradually ris 
own 


borders. lo 


ing percentage of our require 
beyond our 
forfeit our right to that 
effort to solve a 


oversupply at home would be to jetti 


ments from 
foreign oil 
im an temporary 
son fuel at the start of a trans-ocean 
flight against head winds of unknown 
strength. 
he placed on a “feast and famine” 


Petroleum imports cannot 
basis any more than can domestic pro- 
duction. 

lo the argument that we must be 
prepared to depend on oil within our 
war, the 


borders in time of 


obvious answer is that in neither of the 


own 


last two great wars did we fight alone 
or could we have. Just as nations suc 
ceeded city states and principalities 


succeeded tribes, so the world now 


seems to be coalescing into suprana 


tional units in which we must join or 


perish. It weuld be suicidal not to 
develop in peacetime the economic co 
operation we have found twice indis 
That this foreign oil 
S. and other 


pensable in war 
is available now to the [ 
friendly nations and not 
mies is a credit to the competitive and 
aggressive discovery efforts of Ameri 
can companies 

Some of that development was un 
dertaken with the 
ment of the | Ss 


resulting 


direct’ encourage 


The 


and 


vovernment 
contracts, concessions 


trade agreements gave our nationals 
access to a lares portion of the avail 
able oil production of the world out 
side the | S. That 


tioned on the continued production 


access is condi 
and sale ol oil 

The charge has been made that oil 
flooding the 
the detriment of producers 


Let's take a look First, 


we should distinguish between the two 


* See SAYS “NO,” Page 212 


imports are country to 
domestic 


at the fieures 








PREVENTS PIPING “EMERGENCIES” 


Wherever fluids are confined at high pressures and high temperatures . 
wherever lines are subject to vibration, weaving of severe thermal shock... 
wherever corrosive chemical conditions exist in the piping... there’s a job for 
genuine Flexitallic Spiral-Wound Gaskets. Here is the original spiral-wound 
gasket made exclusively by Flexitallic since 1912. It compresses like a spring 
under bolting load and then rebounds when pressure is released. This amazing 
flexibility assures a permanently tight seal. It’s a small cost to pay to prevent 
piping emergencies . . . Each Flexitallic Gasket is engineered for a specific 
sealing problem. Spirally wound V-crimped plies of required metal with alter- 
nating plies of proper filler result in a resilient gasket having characteristics 
of a calibrated spring. Flexitallic Gaskets are at highest efficiency when bolted 
up cold at a predetermined load. For all pressure /temperature ranges from 
vacuum to 10,000 Ibs., from extreme sub-zero to 2000° F. For all standard joint 
assemblies. In four thicknesses for special requirements: .125”, .175”, .250”, .285”. 
With Teflon filler for corrosive chemical conditions. Write us your requirements 
..» Flexitallic Gasket Company, 8th & Bailey Streets, Camden 2, New Jersey. 
Representatives in principal cities. Consult classified telephone directory. 


40th ANNIVERSARY C . 


SPIRAL-WOUND GASKETS 
FOR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


PerTroLeuM REFINER 





Who's Building .. . 





World's Largest Orthoflow 
Being Built at Philadelphia 


Atlantic Refining’s 45,000-barrel-a-day fluid 


cat cracker is mushrooming. 


Commercial Solvents Hikes Production of Ammonia 


\l il 70.000 tons 


December, 1953—PrtTRoLEUM REFINER 


ed and in production, The 
ed will be processed int 


75 O00 tor of amn 


Arrithomia 
approx 
nia nitrate 
ind J0,0000 ton t nitrogen 


fertuli 


natural 
ccd; mm mak 
require d 


Ohio Standard Starts 


Work on Lima Cat Reformer 


started on a 12,000 
it the 

tf The Standard 
million 


19) Lhe $7 


1] |? 


American Cyanamid Gets 
Louisiana Tax Exemption 


taxes tor 

ted by Louisi- 
and industry 

ompany for a 


chemical plant 


79 





“Rioib>” 
means mere 
service for 
your money 


Rifa(p> 


Cutters 

6 sizes — 

Y%"’ to 6” pipe— 
4-wheel cutters 


Millions of users agree— 
you cut more pipe with less work 


wih Pi cel 


Heavy-Duty Cutters 


There's a big difference in pipe cutters—and you're sure of it the first 
time you slap a RITAALID on a pipe (any kind) and see how easily 
cleanly it rolls through the metal. Beautifully balanced for easy 
action. Factory tested for perfect tracking — and guaranteed warp- 
proof housings of special malleable hold it. High alloy thin-blade 
or heavy-duty cutter wheels that leave practically no burr. You cut 
pipe fast with least effort. Ask your Supply House for the more-for- 


your-money RIiGAIb 


THE RIDGE TOOL COMPANY e ELYRIA, OHIO 


r sn 
——_ 


, 4 
— ae | i 


Work-Saver Pipe Tools 





amit 
plants, 
nium sulf 


and two 


South Korea Said to Be 


Pressing for Refinery 
South K rted 


leum 
parently oppose 
it would almost 
refinery capacity 
msuffticrent tor th to we along 
the request They oimt out that 
1s plenty of capacity in Japan and 
OSa The Formosa refinery, they 
operating at only halt capacity 
It is also thought unlikely by these 
other sources that private oi] com 
nies operating in the Far kast would 
1 South Korean refine 


Frontier Nears Completion 
Of Tonawanda Expansion 


An extensive modernization and ex 
pansion proxran Is NeAaATMnG ( mipletior 
it Frontier Oil Refining Company’s 
lonawanda, N. Y., refinery. Frontier ts 
a subsidiary of Ashland Oil & Refining 
Company 

\ new Fluid catalytic cracking unit 
ind auxiliary equipment which went into 
peration recently increased the refin 
ery Ss capacity t 30,000 barrels a day 
The I] } nit tcelf has " fresh feed 
charge capacity of about 12,000 barrels 


i day 


Cities Service Reports 
Progress at East Chicago 
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Continued on Page 142 
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We have salesmen on 3 
continents...our customers 


th America and throughout North America 
r require unquolif ed results mn ve reatmen oO 
emulsion Howe Boker custom yuilt 
Ww be tound meeting the most exacting demand: Bex ouse 
consistent performanc e Howe-Boker customers become 


salesmen Refer your desalting problems fo us 


SPECIALISTS IN PETROLEUM EMULSIONS 


HOWE-BAKER $M] CORPORATION 
ESPERSON BUILDING HOUSTON, TEXAS 











TOTAL 


DESULFURIZATION 
with 


Sedivm Dispersions /Sediwm-Coated Solids 














WHAT ARE THEY? 


Sodium Dispersions are stable suspensions of microscopic — 
sodium particles in inert hydrocarbon media, such as toluene, 
xylene, kerosene, naphtha, etc. 


Sodium Coated Solids (termed High Surface Sodium) consist 
of up to 35% sodium as thin atomic layers on free-flowing 
solid carriers such as soda ash, alumina, colloidal carbon, 
salts, etc. 


WHAT WILL THEY DO FOR YOU? 


The tremendous surface area of sodium in these two forms 
makes possible rapid reactions under controlled conditions. 
High Surface Sedium can be used in either fixed or fluidized 
beds to remove last traces of sulphur from liquid and gaseous 
petroleum fractions. Sedium Dispersions can be mixed with 
liquid petroleum fractions. Double bonds are rarely affected 
in this reaction. 

Sodium can also remove alcohols, aldehydes, ketones, moisture 
and acids. Other types of reactions made commercially 
ee eee ee 











recently published booklets. 





Send for your copies today! 


ym is manufactured by 


WS iiousrasac CHEMICA LS CO. 


120 ienatete New York 5, New York ‘Sen hes in all principal cities. 
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UNNING in the octane race, refiners are forming processes for improving octane are also 
taking a close look at every scheme excellent desulfurization processes. 
which will make the fuel needed for The gasoline fraction, however, is not the only 


high-compression ratio engines. The desulfuriza- stream needing sulfur removal. The demand for 
tion processes, one of the methods getting close low-sulfur distillates has been aggravated by the 
increase of sulfur in crudes presently reaching 
turn the octane number of gasoline refineries. Sulfur in kerosine adversely affects its 
color and char value. Sulfur in diesel fuel has a 
deleterious effect on engine cleanliness and wear 
Extraction processes are available for removing 
sulfur from these distillates and recently a hy- 
drogen desulfurization for this purpose has been 


scrutiny, increase the lead susceptibility and in 


For a number of years research has pointed at 
sulfur in gasoline as the biggest detriment to 
tetraethy! lead efficiency. Recently more extensive 
studies have been made and an even more drama 
tic picture is presented. One such study showed 
that the TEL efficiency of typical gasolines con 
taining 0.09 percent sulfur was cut down to 46 Desulfurization is also counted as a major 
Virtue in processes developed for the preparation 


dt ve lope d 


percent as compared with a sulfur-free fuel 
Further investigations have shown just what of catalytic cracking feed stocks. No doubt new 
changes both rE ind sulfur compounds undergo processes developed for this purpose will kee } 


in engine precombustion actions. pace with the growth in catalytic cracking. 


Though the complete removal of sulfur com- In this symposium you will find a complete 


pounds is both difficult and uneconomical, de picture of the sulfur problem in processing and 


sulfurization processes are available which will details on the various processes available for 
remove up to 99 percent of the sulfur content desulfurization 


These processes may be roughly divided into the 


which change the mercaptan sulfur to disulfides. 
offer no improvement in lead susceptibility since 
the sulfur is not actually removed. Catalytic re 


k-ditorial Director 


vapor phase catalytic processes and the liquid ; ( , 
phase extraction processes, Conversion processes, LZ itil) 
Oo 
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Figure 2. Corrosion rates of tubes in Polyform service 


Desulfurization Today 


How desulfurization fits into the refining picture is outlined in this introduc- 


tion to nine popular desulfurization processes. 


V. A. Kalichevsky and E. H. Peters, Vac: 


Raaiumont Te 


REMOVAL OF SULFUR from petroleum begins with 
the first application of heat and occurs during essentially 
all processing operations. However, the quantity of sulfur 
removed by the conventional refining processes is incom- 
plete and the use of special desulfurizing procedures can 
seldom be avoided 

Not all desulfurizing processes are alike. In some in 
stances charge stocks and in others products are desulfur- 
ized, Some processes may remove sulfur compounds by 
extraction with solvents or chemicals. Others may break 
them down by application of heat in the presence of 
catalysts. Selection of the process Is a local refinery 
problem which depends on the product to be desulfurized 
and the degree of desulfurization required. 

Sulfur compounds in petroleum are not alike. The 
sulfur compounds remaining in cracked stocks are gen- 
erally of the more stable type. Those in gases and light 
distillates from cracking are formed from decomposition 
of the less stable sulfur compounds and appear frequently 
as hydrogen sulfide and mercaptans. A few of the sulfur 
compounds are unstable and break down at temperatures 


>? 


no higher than those required for crude topping. Other 
sulfur compounds are refractory and are not decomposed 
to hydrogen sulfide even at conditions requiring for coking. 
Usually in crude oil the sulfur concentrates in the heavier 
fractions which contain the bulk of the sulfur. 

In thermal and catalytic cracking, sulfur removal in- 
creases with the temperature. Also, catalytic cracking re- 
moves more sulfur from the gasoline fractions than thermal 
crac king 

Some desulfurization processes are similar to the crack- 
ing processes with the exception that catalysts and treating 
conditions are selected to promote decomposition of the 
sulfur compounds in preference to the hydrocarbons. 
However, if drastic desulfurization is required, cracking 
of some of the hydrocarbon molecules cannot be avoided. 
The product loss on catalytic desulfurization can be de- 
creased by the introduction of hydrogen. The processes 
employing hydrogen increase the paraffinicity of the 
product. 


Removal by Use of Solvents— Removal of sulfur com- 


pounds from oil may be accomplished also by the use of 
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as sulfur dioxide, amines, caustic, 
sulfuric and hydrofluoric acids. The best method for the 
removal of sulfur is determined by the stock to be de 
sulfurized and the desired properties of the produc ts. Also 
tir and stream pollution may have a bearing on the selec 


various solvents sue h 


tion of the process. 

Refining of petrole um distillates with caustic solutions 
is rapidly acquiring a considerable importance in plant 
operations This may be attributed to the change in the 
nature of the sulfur compounds found in today’s gasoline 
distillates as compared with the petroleum distillates man 
ufactured in the past. Mere iplans may represent an appre- 
ciable proportion of the sulfur compounds present. Theis 
removal can effect a considerable reduction in the total 
sulfur content of the light petroleum fractions 

In the past mercaptans were frequently converted to 
disulfides but this practice is less universal now. This may 
be ascribed to a better understanding of the effects of thes 
two classes of sulfur compounds on the properties of 
rasoline. Conversion of merecaptans to disulfides is done 
primarily for improving the odor of the product and not 
their performance in service. This introduces new chemical 
compounds in the oil which may be more deleterious to 
product quality than the original mercaptans. The tetra- 
ethyl lead re sponse and the oxidation stability of the gaso 
line s containing the disulfides might be the same or even 
poorer than that of the original mereaptans. Although 
mercaptans and disulfides as a class may be about equally 
detrimental to TEL suseeptibilitv’ as shown in Table 1. 
differences in the TEL susceptibilities of mereaptans found 
in the gasoline distillates may varv within wide limits as 
shown by the data presented in Fable 2. Data in the last 
table also indicate the magnitude of the TEL 


which might be effected by extracting mercaptans from 


savings 


TABLE 1 


Tetraethy! Lead Required to Raise Octane Number of Typical 
Gasolines Containing Variable Amounts of Mercaptans 
or Disulfides 


TEL Required te Obtain Research 
Disulfide or Mercaptan Sulfur, Weight Percent Octane Number of 79 ce Gal 
A. Stranght Run Gasoline 
TL 
. 


TEL Required to Obtain Researct 


Disulhde or Mercaptan Sulfur, Weight Percent Octane Number of 56 cc Gal 


B. Thermaliy Cracked Distillate 
Wn 


TABLE 2 


Differences in Tetraethy!l Lead Requirements for Gasolines 
jue srened by Conversion and Extraction Methods 


EXTRACTION 
PROCESSES 


CONVERSION 
PROCESSES 


Mercaptan Th 
Savings 


Disulfide 
Sulfur, Research Sulfur 
Werght Octane Werght Octane Number cc per 
Number Percent Number lacrease Gal 


Research Uctane 


Percent 
. S24 


some of the typical gasoline distillates instead of convert- 
ing mercaptans to disulfides. 

Mercaptans and disulfides are not the only sulfur com 
pounds that affect the TEL susceptibility of a gasoline. 
However, the relation between the total sulfur content and 
the TEL susceptibility is even more indefinite than that of 
mereaptans or disulfides and varies with the individual 


refinery stocks. 


Distribution of Sulfur in Products — Sulfur distribu 
tion in products from a typical refinery and a typical cata 
lytic cracking unit are shown in Tables 3 and 4 
tively. This varies with the local conditions and the data are 
presented for illustrative purposes only. In processing a 
crude oil, corrosion of equipment is caused at least pat 
tially by the presence of sulfur. This is illustrated by the 
which refer to reforming 


respec- 


data presented in Figure 1 
operations.’ It may be noted that corrosion is greatest 
somewhere in the middle of the tubes in a polyform fur- 
nace, indicating that after the most reactive compounds are 
transformed into less corrosive products the rate of cor- 
rosion decreases In order to reduce corrosion losses. de 
sulfurizing processes may be applied to charge stocks, thus 
reducing the loss of metal. Corrosion is higher at higher 
reaction temperatures and the benefit: of employing de- 
sulfurizing processes to charge stocks increases with the 
operating severity 

In view of the general rise in the sulfur content of crude 
oils processed, the importance of desulfurization increases 
even though it may not be the same for all the refineries. 


Reforming Excellent for Desulfurizing — The cata 
lytic reforming processes employed for improving the 
octane rating of gasolines are excellent desulfurizing pro 
esses, This is shown by the data preset nted in Figure lL. The 
amount of sulfur removed is frequently 90-99 weight pet 
cent of the quantity present in the charge stock 

No Linnive rsal rem dy has vet been discove red for solving 
all the applies to the 
petroleum desulfurization methods 
desulfurizing processes available on the market 


world’s problems and the same 
This also « x plains the 


variety ol 
and their selection for the individual refineries 
study of the processing schemes used at a 


requires 
a thorouel 
plant for securing the most economical results 


KEEPER ERENCES 
M ’ 


TABLE 3 
Sulfuv Distribution for a Typical Refinery 


Sulfur in Products Percent 


PRODUC! Werght in Crade Ol 


TABLE 4 
Sulfur Distribution for a Typical Catalytic Cracking Process 


Sulfur in Products Percent 


PRODUCT Weight in Charge Stock 


Desulfurization Symposium 





~~ 7 
L1eee o8e/ 


RECYCLE 


FEED 
COALESCER 


RECYCLE 
GAS 


compressor — 
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1. Autofining 


Application. Autolining is a catalytic process for the de 
sulfurization of high sulfur distillate feedstock which does 
not require an external source of hydrogen 

Charge. Straight run distillates up to 700 I 
also aromatic extracts and blends with cracked distillates 
Product. With almost complete desulfurization the light 


products how an increase of 


t nd point 


2-1 octane numbers (clear) 
ind a greatly increased lead response Under appropriate 
conditions 90 percent desulfurization can be obtained with 
is oil feedstocks 

Description. The accompany ing flow diagram is that of 
an Autofining unit designed to handle 


straight run ge 


solvent naphthas 
The feedstock and the reeycle gases 


ire vaporized and heated in separate heaters and pass 


ind power kero ines 


downward through the reactor The hot ipoers from the 
reactor pass through a waste heat boiler, where steam is 
rene ited ilter he it exchange and cooling the products 
flow to the 
takes 


\“ ith product 


veparator from which the recycle compressor 
suction, If it is desired to meet a color speciheation 
such as power kerosines, the products leay 
ing the waste heat boiler pass into the knock out tower 
where | to 2 percent volume of heavy ends are removed 
Any excess gas make | passed to fuel from the product 
separator Liquid product from the separator passes to a 
flash tower stabilizer to remove the hydrogen sulfide and 
other vases. which results in flash point rectifieation The 
tabilizer product is normally free of hydrogen sulfide but 


i light caustic soda wash may be advisable to guard against 


<4 


ACCUMULATOR 


GED 
GAS 80% HYDROGEN 


REGENERATION 
STEAM 


AIR 


1-1) 
REACTOR 


REGENERATION GASES 
= ouT 


BOTTOMS 
TO FUEL 


PRODUCT 
TO STORAGE 


poor stabilizer operation. 

Granular (2 to } mesh) or pelleted catalyst is used and 
a life of over 12 months has been obtained. Regeneration 
of the catalyst can be readily accomplished by air/steam 
or inert gas/air mixtures when the full activity of the 
catalyst can be restored 
Operating Conditions. [he process variables are tem- 
perature, pressure, space velocity and gas recycle rate; 
the most important being the space velocity. The usual 
operating temperature range ts 750-800 F. Pressures may 
be held at LOO-200 psig by venting excess recycle gas, o1 
allowed to reach equilibrium in the system when the pres 
sure may rise to 600 psig 
Yields. Typical yields and properties when operating on 
Middle East feedstock are shown in the table below 


Power Kerosine 
Including 
10 Percent 
Cat. Cracked 
Component 


Straight Run 
Gas Oi 
tau hbrium 
Pressure 
S00 psig 


Constant 
Pressure 


Method of Operation 100 psig 


Yield 
\ y° 


Feed Product keed 


Product 
£0 


4 Der tw I t Ends tl 


Commercial Installations. The initial pilot plant built 
in 1948 at the Grangemouth. Scotland. refinery has been 
increased to a 500-barrel-a-day production unit, and a 
500-barrel-a-day unit has been in operation at the Lland- 
arcy, Wales. refinery since July. 1952, A further unit is 


under construction at AIOC’s Aden refinery 





REACTORS 


{7090) 


INERT GAS 
REACTOR GENERATOR 


FURNACE 


GAS VENT 


FUEL GAS 
AIR 
F 


OIL 


ABSORBER STRIPPER 


\50 


GAS CAUSTIC WATER 
SEPARATOR SCRUBBER WASHER 


28 000 0007 
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2. Unifining 


Application. The process represents a versatile method of 
sulfur removal capable of handling all types of petroleum 


distillate stocks encountered in normal refining operations 


rasoline stocks containing 3 percent by 


Product. Cracked 


weight sulfur have been treated to give produ ts of as low 
is O.OL percent by weight sulfur with 100 volume percent 


Vie lds 


Description. The accompanying diagram presents a sim 
plified process flow for a unit to handle coke-still distillate 
of about 4.0 percent sulfur content and containing approx 
1) percent of material distilling in the lubricating 


feed stock and 


hydrogen are preheated by exchange against the hot reac 


imately 

oil range. Referring to the diagram. the 
tion products Phe exothermic heat of reaction is of suffi 
cient magnitude to make the process independent of the 
The cata 


conducted over a wide range of 


preheat furnace except during start up pe riods 
lytic treatment may be 


temperatures but for maximum vield and desulfurization. 


a temperature in the neighborhood of 800 F,. is emploved 


The reaction products alter exchange with the feed are 


cooled and passed to a separator The liquid product from 


the separator may be caustic-washed to remove traces of 


dissolved hydrogen sulfide and then sent to storage. The 


ras from the separator, containing hydrogen, hydrogen 


sulfide and small amounts of hydrocarbons. is treated in 


CAUSTI 


an oil absorption unit at the reaction pressure and the 
separate d hydrogen recycled to the reactors 

For the treatment of coke-still distillate, a multiple re 
actor construction. ts employed, three reactors being on 
stream while the fourth is being regenerated. Regeneration 
of the catalyst is accomplished in the conventional manner 
by adding air to a stream of inert combustion 


lated through the catalyst bed 


vas circu 


The depletion of low sulfur content crudes in the U.S 
is forcing reliners to employ mecreasing amounts of high 
low quality crudes of which there are con 
stocks 
processed increases, the proportion of refractory thiophenes 


sulfur content 


siderable reserves. As the amount of high sulfur 


and thiophanes, largely unaflected by present treating 


processt . also Is ite reased and a ce firvite need Is afising 


for a more eflective means of desulfurization such as this 


process 


Yields. The table 
coke-still distillate 


below illustrates the desulfurization of 


Gas Od 
braction 
of Prod 


Feed, Heavy (ase 
Coker Gas Frac. of 
Ou Product 
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3. Cycloversion 


sulfurize 


Application. (ycloversivor used 1) to ce 
traight run and cracked 
kero ite 2) tw 


ind ) to catalytically erack gas oil stocks 


Charge. [Lider ce 
tocks can be either a full 
naphtha fraction. Variou 
m charge stocks can be proce ed it 
Product. (Catalytic «lk 
natural isoline charges ock 
ition of the 
mitent 


naphtha fractions and 


retorm stra run isoline ort iphtha 


sulfurization midition the charge 
hotline rane isoline or i 


of cracked ind strai hit 


i combined operation 


mixtures 


sulfurization of the traight run on 


result in ne appreciable 


inge in the compo treated product other 


than the reduction of sulfur e¢ 


Description. Phe recompany ing simplified flow diagram 


ws the bast 
The heater and heat exchangers are of conventional desien 
heat the feed stock to the cle 


ofl thermal decomposition Iwo 


equipment included in a Cycloversion unit 
red temperature 
reactors 
i one chamber 


renerated Phe 


or continuou 


vhiile the 


Crp ration 
other is being re 


tabilization ftacilitte ire also conventional in 


i washiut facilitic are enerally provided to re 

the HLS tormed when the ilfur compounds ire ce 
posed 

The catalyst is evelocel rade baunite 

It has a life of Y00-20.000 barrels pet 


enerative desulfurization units and 


ind is a natural 


curring materi il 


ton w he iL ised nm nmonre 


FRACT/IONATOR 
STABILIZER 
TOCAT POLY 


STABMU/I2ZED 
PRODUCT 


———— ss 


, a 


1.000.100.0000 barrels per ton when used in’ regenera 


tive unit 


Operating Condition. The major process variables are 


temperature. pressure, and space velocity. Higher operat 


ing temperatures increase the depth of conversion. Lower 
gasoline obtained 


pressures increase the olefinicity of the 
from gas oil cracking 
rating of the product 
temperature ind pressure decreases the ce pth of conversion 
Yields. In the desulfurization operation. the 
98.0-99.5 liquid volume percent of charge Data for desul 


which. in turn. increases the octane 


Increasing space ve locity at constant 


Vie lds arte 


furization operations which can be performed in this pro- 
cess are shown in the table below 

Commercial Installations. | orty-tiv 
under construction. Of these. 23 are in 


units have heen 


beavilt and five it 
desulfurization operation 
Catalytic Desulfurization 
50-50 Blend 


Cracked 
Straight Run 


Straight Rua 
(Casoline 


educt Charge Product Charde Product 


Operating Conditions 
Hr 


Inspection Tests 


ASTM Distillation Ff 
lr 





r SOLUTION 
,COALESCER 


Sweetened 
Gasolig 


Lean Solution 


RSSR*+ 
Naphtha 
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4. Tannin Solutizer 


Application. The Tannin Solutizer process is a cyclis 


process—removes mercaptans from sour gasolines. 


Product. \I: reaptan removal to the “odor sweet” level of 
O.00L to 0.003 weight percent mercaptan sulfur is easily 
achieved when treating a wide range of straight-run orf 


crac ked stocks. either low-end-point or full-boiling-range 


gasoline s. 


Description. The three essential steps of the process are 
caustic pretreatment, solutizer treatment, and regeneration, 
Caustic pretreatment is often necessary to remove acidic 
components such as hydrogen sulfide and, in some cases. to 
control the alkyl phenol concentration. A single conven- 
tional mixer-settler arrangement is usually satisfactory for 
this purpose, and the caustic solution may be used until it 
is essentially saturated. A coalescer follows the caustic set 
tler to minimize contamination of the potassium hydroxide 
treating solution with sodium ion. 

For mercaptan extraction the sour hydrocarbon feed 
is contacted with a suitable solutizer solution in counter 
current flow. The solution may contain as solutizer either 
added fatty acids or naturally occurring alkyl phenols. 
The latter may be used if their concentration in the frac 


tion treated is great enough to maintai: equire d solu 
tizer streneth in the treating solution 
A typical extractor consists of mixer-settler stages; how 


December, 1953—PetroLeEuM REFINER 


ever, other suitable contacting equipment such as towers 


having either Raschig-ring packing or perforated trays 


have been used. The treated hydrocarbon tlows from the 
extraction section to storage or subsequent Ope rations 
Lhe spent treating solution is heated to 130 1 


through a vasoline coalescer, and enters the regenerator 


passes 


where the extracted mercaptans are oxidized to disulfides 
by alt blowing Phis operation Is accomplished im a col 
umn equipped with eflicient air disperse rs or in any stand 
ard liquid vas miking device The revenerated solution Is 
passed through a coalesce to remove entrained disulfide 
oil, and dissolved disulfide oil is removed by a simple coun 
tercurrent or batch naphtha wash. The naphtha required is 
only | to 2 percent of the gasoline treating rate and it 
may be disposed of by adding it to reforming or catalytic 
cracking charge stock The regenerated solutizer solution 
is then cooled and returned to the extraction step 

The extracting agent is a strong potassium hydroxide 
solution containing a small amount of tannin and mercap 
tan solubility promoters (solutizers) such as fatty acids; 
e.g., propionic and butyric acids and/or alkyl phenols 

A simple and flexible design, quite readily adaptable to 
utilization of existing equipment, characterizes this proe 
ess. No corrosion-resistant metals are required as operating 
temperatures are low and the treating solution is non 
corrosive, Labor costs are low due to simplicity of opera 
tion and adaptability to virtually complete automatic con 
trol. The solution is inexpensive and has an extended 
Exhaust 


limited heating — re 


treating life, so that chemical cost is nominal 
steam can be used to fulfill the 
quirements. 


Commercial Installations. J wenty-three built and four 
under construction 
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essentially of a heating coil. catalyst chamber and an ac 
cumulator drum together with the necessary pumps and 
tubular exchange equipment. 


Processes to choose from —— When charging cracked gasolines, it is desirable to em- 


ploy an after fractionator (not shown in diagram) to re 





move the small amount of high boiling materia! formed 
™ ‘ during the treating operation 

5. Gray Desulfurization Sulfur is removed from stocks in the form of hydrogen 
sulfide. Stabilization prior to caustic washing removes a 
substantial proportion of the hydrogen sulfide. However, 
auxiliary caustic wasking equipment is required for its 

complete removal from the product 
The catalyst employed in the process Is of the solid 
Application. The Gray Desulfurization Process provide adsorbent type such as Fuller's earth or similar materials 
a method for removing undesirable sulfur compounds of Lflective desulfurization has been obtained at catalyst 
both mere iptan and non mercaptan type from lighter ie # S000 to 15.000 barrels per ton on straight-run 
pret yleum traction tsolines, while for cracked easolines thruputs of 1200 
Charge. Charge stock COMPpPTrise inv straight run orf | rg Is per ton may be realized provided the gasoline does 
cracked gasolines (or blends of the two) as well as kero wr 


ines and burning o fractions boiling within the range 


contain an appreciable quantity of dioletins. Substar 
tial removal of mereaptan sulfur is obtained at thruputs 
of 5000 barrels per ton on kerosines and burning oils 
of D5 te O88 | 

Operatin Conditions. DPesulfurization is eflected at 
Product. |} ilfur content of the gasoline is substar P g - 

temperatures between 550 to B50 | or higher depending 


tially reduced with practi illy complete removal of the Ipon the ty pe ol chars stocks asl the degre: of sulfur 


| . -_ ~ 
removal desired Temperatures of 700 to 750 F. have been 


merceaptan ittuar An increase lear octane number 


iccompann thre cle ulflurizatior \! thre tine time thre lead 
rt 


found most suitable for processing tractions from a wide 
ibility of the isoling increased The burnin 


sae. variety of crude sources Normally the pressure of opera 


yual y of kerosine ind burnis oils improved les 


lion 1s s than 50 pounds per square inch 


ipti hy chematic tlow « n ow . vie ‘ 
Description. ; Na Yields. Dh product Vie Ids from the le sulfurizatior opera 


of (, \ ) ilfurization nstallation 17 or Is 
she Ih , ' , ; tion are high 


, ' ind average between 97 and 99 volume per 
flected | , 7 > dt ( or ou brere . 

‘ | y passi the vaporize ra cent dependit upon the sulfur content and the nature of 
ot « ital ! it elevated temperat re Thy re su ot ce the elas ; eck 

t | just sufficient to cause the vapors 


the catalvst bed and the auxiliary equipment The equip Commercial Installations. Kleven unit have been in 
july july 
process is quilt simple consisting stalled for catalytic desulfurization by the Gray Process 


ment employed in the 
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Processes to choose from ae compounds by | nisol treating markedly reduces color and 


sediment forming tendencies in distillate oils, Filter and 





burner tip plugging tendencies of domestic fuels, as deter 


6. Unisol Mercaptan mined by newly developed processes, are greatly reduced 
Description. Hydrogen sulfide-free gasoline is introduced 


Extraction to the bottom of an extraction column and has mereaptans 


extracted from it as it Hows upward in countercurrent con 
tact with an aqueous solution of methanol and caustic soda 
Phe caustic solution is introduced at the top of the extrac 
tor and methanol near the midpoint. Above the methanol 


Application. rhe process extracts mercaptan sulfur com inlet the caustic solution extracts any methanol dissolved 


pounds from vasoline and higher boiline petroleum by the gasoline from the caustic-methanol solution 


fractions Treated gasoline is removed from the lop of the extrac 


Product. Mercaptan reduction of better than 99 percent tor and sent to storage without any subsequent treating 


is readily accomplished by the process. Octane number except addition of inhibitor. The fat caustic-methanol solu 


improvements at the 3 ce tetraethvl lead level ranee from tion containing extracted mere iplans | withdrawn from 


one to three or more points on the commer ial pl ints. de the bottom of the extraction column and is charged to a 


pending on the mercaptan sulfur content of the untreated caustic stripping column, In this column the methanol and 


| 


isoline The magnitude of desulfurization possible mereaptans are stripped out leaving the caustic solution 


equal to the mercaptan present in the feed stock which is then withdrawn from the bottom of the column 


The treated product as it comes from the unit is usually lor re-tst 


sweet or nearly sweet. In almost all cases the product  < Krom the top ol the stripping column, water-methanol 


completely sweet after a short time in storage, particularly mercaptan Vapors pass to a condenser, The condensed 


in the presence of an inhibitor which has the unique prop Vapors then go to a mercaptan separator in which the ex 


erty of accelerating air sweetening tracted mercaptans separate from the water-methanol solu 


In comparisons of the properties of Unisol treated gaso tion as an oily layer and are decanted from the system 


The aqueous methanol solution i tran ferred from thre 


line with the raw gasoline or with the product obtained 
mere iplan separator to a fractionating column from which 


hy conventional sweetening. it is generally found that Uni 


sol treating improves inhibitor susceptibility and lowers methanol is recovered for re-use as an overhead product 


ASTM gum, and that copper-dish gums, after inhibitin Water from the bottom of this fractionating column is 


| charged to the stripping column where it is evaporated to 


ife cons derably mower he ently developed modifi tions 


enable the process to remove 95 percent or more of the form stripping steam, There is no withdrawal of wate 


af from the system 


nercaptans from distillates such as kerosine and domes 


heat oil. thereby producin in oil with superior odor 
cl iracteristics Pyrrole-type nitrogen compounds ire also D if i i S$ 
removed by the process Removal of sulfur and nitrogen b esultur zat on ymposium 


SY 
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Processes to choose from... 


7. Mercapsol Treating 


removes 
thereby 


sulfur and odor specifications 


treating 


Application. [he Mercapso! 


ithus compounds 


merceaptan from gasoline pro 


i method for meetin 


thre le id 


vidin 


ind for improving susceptibility 


is ¢ specially attractive for use 


cracked or 
frequet thy 


Charge. Mer iy) ol treatin 
ht thermally 


white h 


reformed 
treat by 


thermally 
difficult’ to 


on strat run 


asolines are very 


other method 


In nv reduction i mereaptan sulfur 


Product. ost 
content of Yo to 99 percent can bye accomplished conven 
be to 


extracted doctor 


the 


easolines 
In 


um inhibitor after Mercapsol treating will result in a dos 


iently ind many can 


weetne directly ilmost any « use of a suitable 


Since ictually removed 


tor sweet product mercaptlans are 
the instead of 
or other sulfur compounds the product contains less total 
and the thus aids very 
sulfur Also by 
ontent an improvement in the tetra 
effected. and 
Phis 

The in 


rasoline 


from ioline heing converted to disulfides 


ma 
of 


ilfur than the charge process 


terially in meeting specifications virtue 


this decrease in sulfur « 


ethyl lead susceptibility of the gasoline is 
lead costs 


principal adva taves of the 


co vale ! il I vith in can bre Tt il red 


me ot thre process 
gum inhibitor susceptibility of the treated 


idditional benefit 


REGENERATED 


MERCAPTANS 
AND STEAM 


PROCESS STEAM 


MERCAPSOL 


RECOVERED 
GASOLINE 
TANK 


a 


SS 


MERCAPSOL REGENERATOR 


VI 


TREATED 
GASOLINE 


Description. Phe operation of the process Is illustrated 
by the flow diagram, Gasoline is treated in the liquid phase 
at ambient temperatures. Hydrogen sulfide and other acidic 
substances. which would otherwise build up in the perma- 
first 
low strength caustic solution. The gasoline from this step 


nent treating solution. are removed by contact with 


passes through a coalescer whose function is to remove any 
aqueous phase which would contain sodium sulfide and 
salts. The then the 
the bottom. where it is intimately contacted counter 


other vasoline enters treating tower 


neat 
currently by the descending continuous phase ol Mercapsol 
solution which effectively extracts the mercaptans. From 
the top of the the treated 
through a settler and a coalescer for clarification and on 


to inhibiting and storage 


treating tower rasoline Hows 


Spent Mercapsol solution containing the extracted mer- 
captans ts withdrawn from the bottom of the treating tower 


into a settler from which the gasoline that separates can 


return by density difference to the tower. The treating solu 
tion as it then flows from the Mercapsol settler contains a 
small amount ol dissolved vasoline whi h Is recove red and 
of the 


gasoline is accomplished in a small stripper by the use of 


returned to the treating tower. Recovery dissolved 
a sinall amount of steam which is sufficient for this pur- 
pose but not enough to strip much of the mercaptan pres 
The 
in the regenerating tower 
regenerated Mercapsol tank from which it is pumped to 


the top of the treating tower to re peat the evele 


ent Mercapsol is then steam stripped of merceaptlans 


and after cooling is stored in the 


Vhe Mercapsol treating solution is an aqueous solution 
salts of 
for 


contamination 


certain acid oils 
With 
the 


sodium hydroxide containing 


ot 


which act as solubility promoters merecaptans 


proper precautions against and loss 


solution may be used indefinitely. 


Commercial Installations. \Viercapso! 
rently being used in two Pure Oil Company plants 


treating ts cur 
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8. Electrolytic Caustic 
Regeneration 


Application. Where caustic extraction is used to remove 
mereaptans, this process is applied to recover the spent 
alkali treating 


solutions 


Charge. Spent causty 


re sulting 


solutions containing mercaptans 
from treatment of sour easolines and other pe 


troleum hydrocarbons 
Description. As shown in the diagram, the process con 
tinuously regenerates electrolytically caustic soda or pot 
ash used in mercaptan absorption and returns it to. the 
extracting columns, The diagram also shows a conve ntional 
caustic extraction process 

Spent caustic ts charged from the extracting towers into 
the storage tank and then is pumped at ambient tempera 
electrolytic cell 


by the electrolysis of water in the caustic solution oxidizes 


tures into the Nascent oxygen produced 
the sodium mercaptides to disulfides which are removed 
from the treating solution by a settler o1 naphtha scrub 
ber. Hydrogen is vented to the atmosphie re from the catho 
lvte caustic maintained merely for electrical contact 

The special-process equipment consists of a filter-press 
type electrolyzer, using 60 electrolytic electrode plates 
through which the spent causts soda solution is passed in 


parallel and regenerated using direct electric current sup 


Excess 


Osulfide 
Scrubber 


Rectifier 
Disullides 
in Napnthe 


plied by a selenium rectifier (when AC is used as a source 
eurrent) 
The basic 


mereaptides to disulfides by nascent oxygen generated by 


reaction consists of the oxidation of sodium 
the passage of direct current through the plates of the 
electrolyzer 


NaSR H.O —* RLS NaGH i 


It is desirable that the caustic be ubstantially 


sulfide-free 


Operating Conditions. Ihe major process variables are: 


spent 


®@ Concentration of mercaptan sulfur in spent causti 


solution 
@ Rate of flow of anolyte spent caustic solution 


® Concentration of caustic in solution 


bd Pemperature of solution 
© Amperage applied per square foot of anode area 


@ Residence time of anolyte 


As the process Is conducted successfully at ambient tem 
peratures, no heating of cooling facilities nor corrosion 
resisting metals are 


required, The ambient temperatures 


also avoid the decomposition ol mereaptice to sulfides and 


the resulting corrosion 

Yields. Whi process results in terms of me reaplan sulfur 
oxidized per kilowatt hour intake are determined by the 
major process variables listed under operating conditions 
Yields are better with higher 


centration, higher caustic 


venerally mereaplan con 


concentration and te mperature 


ind longer anolyte residence time 


Commercial Installations. | our operatin 
construction in | as 


4 and (orie unde I 


Canada, France and Saudi Arabia 
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9. Shell 


Hydrodesulfurization 


Application. The process is used to remove sulfur from 
middle distillates by means of the reaction of sulfur com 
pounds with a minimum amount of hydrogen 

Charge. Middle distillates such as straight-run and cata 
lytically-cracked gas oils 
Product. A sulfur removal of & 


a small fraction of high-octane gasoline being produced 


»to YO peret nt is obtained 


from the sulfur compounds 
Description. As shown in the diagram, the oil charge and 
fresh hydrogen us well us recye le hydro fen. are combined 
The combination is first preheated hy exchange with hot 
reaction products, and then is heated in a small gas- ot 
oil-hired furnace 

The reactor may contain a number of catalyst beds be 
tween which cold charge oil is injected to take up the heat 
produced in the exothermic hydrogenation reactions. The 
number of beds required depends upon the sulfur and 
olefin content of the charge stock and upon the degree of 
sulfur removal desired, With low-sulfur stocks, i.e. stocks 
with a sulfur content of, say, approximately | percent by 
intermediate cooling may be omitted. The 
with the feed. are 


weight or less 
reaction produc ts, after heat exchange 
cooled further and then passed to the high pressure sepa 
rator from which. after the addition of makeup hydrogen 
the gas is reeyeled. The liquid from the high-pressure 
separator is flashed in a low-pressure separator, and is 
then passed loa product fractionating section for removal 


ot the remaining hvdro ren sulfide and light ends 


o gn 


be D pi 
ao we PL) DOTY op 
Low Sulfur Gos 0) 


Fractionation 


If desired, an engine-fuel type of kerosine component 
may be recovered. The low-pressure tail gas may be passed 
to a gas-purihication plant for removal of hydrogen sulfide, 
which may subsequently be converted to sulfur in a Claus 
plant 

For most commercial applications the rate of decrease of 
catalyst activity will be extremely low. corresponding to 
a catalyst life of the order of one year. 
Operating Conditions. Thc process can be operated at 
pressures ranging from 300 to 750 psia and at tempera 
tures from 660 to 730 F. The preferred operating 
tions for deep desulfurization of middle distillates (80 to 
90 percent sulfur removal) are 600 to 750 psia and 690 
to 720 | 
Yields. The table below shows typical product properties 
for the hydrodesulfurization of a Middle East light cata 


Ivtically cracked gas oil: 


{ ondi- 


Processing Conditions 


' atal 


PRODUCT 


Fraction*: Fraction*: Fraction*: Fraction* 
heed Under 130 te 430 F 500 F 
Stock 10 f 500 F Plus Plus 


Percent W of Feed om 
Peres Volume of Feed 
ray Deg. API 
ASTM Distillation | Fahrenhen 

tial B Dados 


I 44 


harp Fr 
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Tonnage Oxygen 


» Part I. Rectification and Refrigeration 
Part Il. Heat Exchange Methods and Impurities Removal 


Part Ill. “Package” Units. 
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THE IMPORTANT 


uses for tonnage oxygen in the petro- 


and growing 


chemical industries were the subject 
of a recent paper in PeTroteum RE- 
FINER.' It was pointed out that, in 
each case, the use of oxygen is merely 
one way of achieving a conversion 
which can also be accomplished by 
alternate The use of oxygen 
must, therefore, be predicated on com- 
A controlling con- 


sideration are the economics of oxygen 


means. 
petitive advantage 


production which are intimately re 
lated to local 
required purity of oxygen. 

To produce oxveen on the scale de 


power costs and to the 


manded by petrochemical operations, 
low-temperature fractionation of air is 
the only economically feasible process 
Here, a fundamental distinction must 
be made between the production of 
liquid and gaseous oxygen. 

Air separation for the recovery of 
highly purified oxygen and nitrogen 
in liquid form have been in operation 
throughout the world for nearly fifty 
The prot esses are 
fairly well standardized and have ac 
quired “classical” stature. These units 


years. underlying 


serve to supply welding-grade oxygen 
(99 5 4 
such 


nitrogen for 
calcium 


Liquid 


and 
nitriding, 


percent) 
purposes as 
cyanamide production, ete. 
oxygen plants are in general of small 
capacity (5-50 tons per day) but they 
are numerous and their aggregate out- 
put in the United States amounted to 
750,000 tons in the peak year 19445 
For special reasons (e.g. if oxygen is 
required at high pressures), large 
plants may also be designed for the 
production of liquid oxygen. One such 
installation is planned to yield 200 
tons per day liquid oxygen for use at 
W. R. Grace and Company's ammonia 
plant which is under construction. 
Expenditure of mechanical work is 
required for refrigeration and lique- 
If the products of air 
from the 
plant in liquid form, none of the con 
tained “cold” can be recovered for the 
air. It fol- 


faction of air. 


separation are w ithdrawn 


refrigeration of incoming 
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Figure 1. Linde double column 


that refrigeration 


and therefore power costs of classical 


lows requirements. 
oxygen plant are quite high 

The required work for refrigeration 
is supplied to the system by compres 
sion of gas (either air or, in some sys 
tems to be discussed below. nitrogen). 
lo satisfy the large refrigeration de 
mands of liquid oxygen plants, high 
(120-200 atmos 


operating pressures 


pheres) are necessary. 

\ great deal of the 
effect can be recovered by 
the separation products to vaporize and 


refrigeration 
permitting 


to be warmed to ambient temperature 
in heat exchange with the incoming ait 
stream. Cycles of this type consume. 
therefore, only a fraction of the energy 
demanded by liquid oxygen processes, 
and may be carried out at very much 


lower pressures (up to ©.o atmos 
pheres). 

Low-pressure processes for the pro 
duction of gaseous oxygen are found 
to be particularly suitable if operated 
on a large scale (say 50 tons per day 
Collectively, they 


oxygen or more). 


are referred to as “tonnage oxygen” 
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eveles. For reasons which will be 
come apparent later in this discussion, 
will yield 


(95-98.5 


these 
oxygen of medium 
percent). This is, however, no obstacle 


most of processes 


purity 


in presently known petroc hemical ap 
plication. 

While not new in itself, the produc 
tion of tonnage oxygen has found ap 
plication in the United States only 
since the end of World War II (the 
first plant began operation in 1948). 
kor various economic reasons, most of 
the early development of tonnage 
oxveen cye les was carried out abroad, 
notably in France and Germany. Pres 
ent activity in this field is high. Despite 
the late start. there are today at least 
fourteen tonnage plants in 
operation or under construction in the 
United States. Thirty-three units were 
under construction in Furope and 
South Africa in 1952 alone 

No less than ten American engineer 
ing firms offer operating cycles for the 


oxygen 


production of tonnage oxygen. Fur- 


thermore, much interest has been 
aroused in various English, French, 
and German processes. In this confu 
sion of methods, only a few really 
different approac hes can be disc erned 
A classification of cycles becomes pos 
sible on the basis of their principal 


component elements: 


(a) Method of Rectification 

(b) Method { Retriweration 

c) Method Heat kxel 

(d) Methods f the ren 
muipurith (carbon d 
ture, acetylene) 


A limited number of feasible meth 
available for each of these 
operations. The 
will consider the known practicable 
approaches to each of these four main 
Attention will be given to basic 
process principles, advantages and 
drawbacks of the different systems, the 


mode by which the various component 


ods is 


following discussion 


fac tors. 


elements may be and have been com 
hind into workable oxygen cycles, and 


the main economic factors involved 
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Methods of Air Rectification 


lhe averave compo ition of aur. the 


raw material for tonnage oxygen pro 
listed in lable | together 
hoiling port ol its 


it atmo phere pre ure 


duction, is 
ith the 
ponent 


com 


TABLE 1 


Composition of Air 


Atmospheric B. Pt 
of Component. K 


Volume 


Component Percent 


fractionation 


most practs il purposes ut 


may be considered a 


two-component separation between 


nitrogen and oxygen. The situation is 


complicated somewhat by the presence 


root which 


intermediate be 


of significant amounts of at 


exhibit 1 volatility 
tween the two main components 
In normal design, air rectifying col 
umns are provided with only two out 


lets and argon must leave the system 


with one, on both ol the 
If all the as 
bottoms (oxygen). the 


latter 1 


main streams 
ron is concentrated in the 
purity of the 
irily limited to 95.7 
Presence of all of 
in the overhead will limit purity of the 


between the 


necess 
percent the argon 
nitrogen to UF 
tice is to 


Iwo product streams, the 


4 percent pra 
split the argon 
ereater por 


tion gone overhead with the nitrogen 
tream 

hecomes 
from the 
because its 


both 


very 


In certain instances il 


necessary to remove argon 


ystem separately, either 


recovery Is desired or hee itis 


oxvgen and nitrogen must be of 


tream 


purity In such cases, a side 


must be withdrawn from an 
intermediate point of the main column 
and a column must be 
vided for the 


This spre ial aspect will be considered 


separate pro 


purtheation of argon 


later 
volatility. of the key 
' 


The relative 


components ts sufficiently large to 


make the 


problem in distillation 


separation of air a fairly 


simple tom 
plication is introduced by the need to 
refrigerate and gaseous 


feed 


cold . economy 


liquefy the 


and to operate with maximum 


The Compound Column 


This is in effect a standard fra¢ 


tionating column provided with strip 
and It is 
incorporated into several commercial! 
eveles (| Iliett. Rescol. ete.) Precooled 


ind partly liquefied air is fed to an 


ping enriching sections 


intermediate plate of the column. The 
verhead is partly condensed and re 
turned to the 
is provided in the bottom of the col 
heat 


stream 


system as reflux. Boil up 


umn by exchange with an in 
coming 

This column has the advantage of 
independent adjustment of 


thus giving it 


and good 


pe rmitting 


the reflux ratio maxi 
flexibility 


ellicieney 


mum thermo 


dyn itr 


The column itself may be operated 
at substantially atmospheri« pressure 
lt is 
reflux cooling by an external refrigera 
tion evele In the Elliott 
air feed to the system is provided at 


however. mecessaryv to provide 


process, the 


1.) atmospheres, and column pressure 
is 1.2 


necessa4&ry 


atmospheres To provide the 


relrigeration, nitrogen re 


compressed to 5.7 at 
total this 
exceeds the air flow 
Similarly. the Rescol 


process, operating with air feed at 2.2 


evele must be 


mospheres The volume ol 
recye le actually 
by 25 percent, 


itmospheres, requires an external ni 


' 
troven cooline evecle equar in volume 


to 79 percent of the air feed. 
The ellicreney of 
terms of 


fractionation ts 


measured in oxygen purity 


ind of oxygen recovery, i.e., the moles 


of oxygen appearing in the bottoms 


product per 100 moles oxygen in the 
tir feed. A study by Roberts 
eflect of « variables on 
performance factors. Thus, a 
20) theoretical plates will 
2.9 to obtain 


oxygen in YO percent. re 


shows the 
these 
{ olumn 


olumn 


contamning 


require a reflux ratio of 


UD percent 
covery lo obtain 99.5 percent recoy- 


ery. the reflux ratio must be raised 


to o 12 
The optimum number of theoretical 
17 for 90 per 


percent 


travs was found to be 


cent oxvgen recovery in 95 
Twenty-three plates are the re 
for 96.5 
Pray efficiency in low-tempera 


ictual number of trays proposed for 


purity 


ported optimum percent re 
covery 
ture fractionation is very and 
compound columns in tonnage oxygen 
plants is 19-24. The distillation unit of 
Elliott Company's 10-ton-per-day oxy- 
gen pilot plant is provided with nine 
%-inch diameter bubble trays spaced 


12 inches feed, 


with ten 19-inch bubble trays spaced 


apart above the and 


six inches lower section 


Construction of the 


apart in the 
trays ts conven 
bubble caps 


entrainment 


tional three-inch 
with the addition of 


separators on eat h tray 


and 


The Linde Double Column 
This is the unit emploved by the 


majority of useful cycles (Linde 
Frankl, Kellogg, Oxyton). It is in- 
corporated (sometimes in modified 
form) into all 
oxygen plants presently 
the Lnited States 

A schematic double 


shown inh | igure Z Phe 


commercial tonnage 


existing in 


drawing of a 
column is 
main (upper) column is operated at 
substantially atmospheric pressure 
Phe feed is provided at an intermediate 
tray and is obtained with a composi 
1) percent oxy- 
of the 


Liquid nitrogen is fed 


tion of approximately 


gen from the sump auxiliary 


lower column 
as retlux to the top plate of the main 
column. It. too, is obtained from. the 


lower column and it has an oxygen 
content of + percent. Vapor in equilib 
rium with this phase contains only | 
withdrawn as 


of the 


oxyvven and Is 


m ike 


( olumn 


percent 


nitrogen from the top 
upper 


The 


feed at an 


lower column receives the air 


intermediate plate. Phe 
compressed air, precooled externally 
to its 


through heat exchange coils located in 


saturation point, is introduced 
the sump of the lower column. In the 
course of its passage through this tub 
ing, the air is largely liquefied, giving 
up its latent heat to vaporize the bot 
toms liquid (which contains 10 percent 
oxygen). 
Reflux in the 
vided by heat exchange with the puri 


lower column Is pro 
fied oxygen in the upper column. This 
exe han oy determine s the minimum per 
missible pressure differential between 
kor. to obtain 
from the 


the two column halves 
heat 
nitrogen in the 


transter of condensing 


lower column to the 


vaporizing oxygen in the upper col- 
umn, it is obviously necessary that the 
nitrogen liquefaction temperature be 
higher than the boiling point of oxy 
gen at upper column conditions. 

With the upper column operated at 
the bottoms 
(containing substantially pure oxygen) 
will boil at 182.9 ¢ 


ture corresponds to the 


atmospheric pressure, 
This tempera 
boiling point 


then. is the minimum pressure at which 


of nitrogen at 5.0 atmospheres. 
the lower column must be operated to 
heat 
between the nitrogen of the lower sec 


double 


minimum 


achieve the required exchange 


the oxveen of the 
half (The 


pressure differential is less if impure 


tion and 


column's upper 
oxveen ts produced ’ 

The work required to compress all 
the incoming air to 3.6 atmospheres is 
approximately 2.5 times the theoretical 
minimum energy requirements for air 
thermo- 


separation. The maximum 


cyve le necor 
there 
fore, inherently limited at 40 percent. 


lo provide a finite temperature dif- 


dynamic efficiency of any 


porating the double column is. 


ferential, an even higher pressure must 
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he chosen for operation of the lower 
column. For the production of 99 per- 
cent oxygen a typical practical value 
is 5.6 atmospheres for the lower col 
umn and 1.20 atmospheres in the 
This corresponds to an 

161.2 ¢ 
177.5 ¢ 


column 


upper sec tion 


oxygen temperature of and 


a nitrogen reflux of in the 


lower 


column \ 


sure of 1.1 atmospheres is adequate to 


lower pres- 


vield oxygen of 85 
Phe double 
of making the 
reflux available 


percent purity 
column has the advantage 
necessary amount of 
without calling for an 


external refrigeration evele. 


A limited amount of control is pos 
sible by adjusting the relative reflux 
taken in. the halves of the 
column. To obtain high-purity nitro 
is taken in 
result the 
liquid nitrogen fed to the top of the 


rales two 


ven. a greater reflux rate 


the lower column. As a 
upper section will be of higher purity 
and the quality of nitrogen vapor leay 
ing the top of the column will be cor 
respondingly improved. However. tak 
ing a high retlux rate in the lower 
oxygen concentrate fed to 


will he ol 


and the system's oxygen make 


column. the 


the upper section lower 
purity 
will be affected adversely. 

Conversely, the quality of product 
the cost 


reducing the 


oxygen can be improved— at 
of nitrogen quality —by 
reflux rate in the lower column. 

The plate at which oxygen concen 
trate is fed to the upper column is of 
significant influence on the purity of 
product. By raising the point of entry. 
a richer oxygen make is obtained. As 
in the case of reflux adjustment. this 
variation will improve the quality of 
one product at the of the 


other 


expense 


\ shortcoming of the double column 
is the existence, in the upper seciion. 
ol a 
exceeds the minimum requirements for 
This 


irreversibility 


reflux ratio which substantially 


most operating intro 
factor of 


Ope ration 


purposes. 
duces a into 
which results in 


thermodynamic 


column 
significant loss in 
efficiency 

A significant development. due to 
Lachmann, permits this objection to 
be overcome when high purity is not 
his 
invention which is used in the Kellogg 


Linde-Frank! Il. eveles takes ad 


vantage of the amount of 


required in both of the products 


and 
excessive 
liquid present in the upper (atmos 
pheric-pressure) column by injecting 
into it a stream of gaseous air which 
has been precooled to its saturation 
point. This permits additional oxygen 
production without increasing power 
expenditure for air compression. It 
can be shown that up to | percent of 
the total 


upper half of a double column at ideal 


air can be injected into the 
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conditions.” The Lachmann feed is 
introduced at a point in the 


at which the concentration of 


upper 
column 
oxygen is 21 percent, i.e., the same as 
that of the air feed. 

One eflect of is that 
it provides better equilibrium between 
the liquid and vapor phases of the 
various While this 
better thermodynamic efficiency, pra 
tical considerations defeat full utiliza 
tion of this principle, In the Kellogg 
air injected di 


Lachmann ail 


trays results in 


evele. the amount of 


rectly into the upper column is re 
ported to be approximately 30 percent 
of the total 

In American 


bubble cap plates is the preferred 


practice, the use of 


construction, while sieve trays have 
found wide application in German and 
krench double-column construction 
The advantage of bubble-cap trays is, 
of course, their high efficiency over a 
distillation rates. Al 


effectiveness is obtained at 


range of 
full 
Mw) percent of 


wide 
most 
capacity while sieve 
trays do not provide satisfactory pet 
formance below one-half of design 
capacity. 

Individual tray efficiencies are very 
high. In 
struction, it has been reported to be 
middle of the 
tower and 80 percent at the ends.” The 
1.2 feet 


per second in the main tower and 04 


the case of sieve tray con 


loo percent near the 


rated superficial velocity is 


foot per second in the lower column. 
Very small bubble caps (0.5 inches 
standard in the 


Adolf 


constructed 


in diameter) are 
double columns constructed by 
Messer, G.M.B.H. Plates 


with these caps can be spaced 2.5 
inches apart. However, vapor velocities 
are somewhat than with 
being of the order of 0.6-0.8 foot 
per secord, Trays of this design are 


high efficiency, 


lower sieve 


trays. 


characterized by 
low pressure drop (is te 22 psi 
through the 56-60 
sensitivity to 


very 
trays) and low 
load changes. The con 
struction is, of course, more expensive 
than that of sieve trays. 

Table 2 gives conditions which may 
be considered to be typical of double 


column fractionation. 


TABLE 2 


Typical Operating Characteristics of a 
Double Column (Sieve-Tray) 


Lower Column Upper Column 


atm ale 


FINI 


The Oxyton evele of L’Air Liquide 
and Air Reduction Company's version 
of the Linde-Frankl eyecle employ a 
three-column modification of the Linde 
Phe columns 
1.2 at 


respec tively. It is 


double column principle 


are operated at 5.5, 2.7, and 
mospheres (abs.), 
that this 


IMprove Ss oxveen recovery 


mode ol 


claimed operation 


over stand 
performance In 


and L.P-columns 


ard double-column 
the HP 
work in a fashion similar to the double 
column. The medium pressure (MP) 


this system. 


tower is interposed in the flow of 
Thus. air is fed 


where it is separated 


oxygen-rich liquid. 
to the HP-tower 
into liquid oxygen 


concentrate and 


gaseous nitrogen overhead, The oxy 
ven-rich liquor flows to the LP-column, 
where it is further enriched before it 
is fed to the main column 
The gaseous nitrogen flow from the 
HP-tower leads to the top of the sec 
ondary column in heat exchange with 
the low-pressure nitrogen product Ke 
flux to the main column is provided by 
this stream together with a portion of 
the liquid nitrogen withdrawn from 
the vaporizer-condenser provided in the 


middle of the HP-LP double column. 


Variants of the double 
( laude dephlegmator or the | inde co 
he used ad 


column the 


current vaporizer may 
the production ol 


(00-80 


vantageously for 
oxygen percent) 
the Claude de 


low purity 
With a 
phlegmator required initial ait 
is considerably than with 
double kor the 
production of 63° percent oxygen, a 


system using 


sure lower 
a standard column. 
pressure of 3.0 atmospheres is ade 
quate, while 5.8 atmospheres serve for 
the recovery of a 76 percent oxygen 
Over-all 
and 


in installations 


stream. energy savings are 


significant make such a system 


desirable where low 


purity oxygen satisties the require 


ments. 


Methods of Refrigeration 
Refrigeration is defined to describe 


any operating scheme whereby the 


temperature of a system may be re 
that of 
In accordance with the second law ol 
thermodynamics, this etlect 


brought about only by the expenditure 


duced below its surroundings 


can he 


ol energy 
Three different 
eration serve in air liquefaction proc: 


methods of refrig 


esses: (a) low-pressure vaporization 
ol a liquid, (hb) irreversible gas ex 
pansion (Joule-Thomsen effect). and 


te) approximately reversible expan 


sion of a gas with the expenditure of 


work, 


Refrigeration by Low-Pressure 
Vaporization 
This method takes advantage of the 





Tonnage Oxygen 





reduction in the boiling point of liq 
com 
heat 
medium 


pressures If a 


condensed hy 


uids at lowered 
pressed vapor Is 
exchange with an available 
the resulting liquid may be evaporated 
it a lower temperature by reducing the 
pressure on the system 

With any liquid this method of re 
frigeration is theoretically limited to 
in Operating range extending from the 
triple point to the critical temperature 
In practice, the permissible range is. 
of course, much smaller. By providing 
a sequence of suitably matched liquids, 
yoes through its own 
heat 


and 


each of which 


retrigeration cycle in exchange 
with the 
boiling media air of 


liquefied. \ 


refrigerant 


next-higher next-lower 
nitrogen can be 
cascade 


readily typical 


consists of the series am 
monia-ethylene-methane-nitrogen 

In tonnage oxygen cycles, low pres 
util 


ized. Examples include the flashing of 


sure vaporization is repeatedly 
nitrogen and oxygen concentrate trom 
the high-pressure column to the main 


Linde’s double 


cycle an external 


tower in column In 
the Elliott 


erant (e.g... 


retrig 
freon) serves to pre-cool 
air to 15 ©, mainly to reduce moisture 
content Ammonia evaporation serves 
to refrigerate high-pressure air in the 


Linde-Frankl I thereby 


reduces the required initial pressure of 


evcle, and 


this stream 


Refrigeration by the Joule- 
Thomson Effect 
The Joule elfect is a 


change in temperature experienced 


I homson 


during the irreversible adiabatic ex 
pansion of a gas through a nozzle. The 
the effect 


depends on the initial pressure and 


magnitude and direction of 
temperature. However, with all gases, 
other than hydrogen and helium, cool 
at all 

tem 


ing will accompany expansion 


initial temperatures up to room 
perature 

The temperature drop due to Joule 
Phomson expansion is only small and 
at any condition 


How 


made umula 


does not exceed ot ¢ 


encountered in oxver n cveles 
the effect 


rroper coordination ot expan 


ever may be 
tive by 
sion with heat exchange. For example 
air may be expanded and the resulting 
low-temperature stream may serve to 
precool mMncomineg air which upon en 


pansion, attains an even lower tem 


perature, 


For all pressures above 38.1 atmos 


pheres, the Joule-Thomson coefficient 
reaches a maximum at some tempera 
ture which is a function of the pres 
the cooling effect 


sure. For instance. 


of expansion from 40 atmospheres is 


Ww 


135 C. and exhibits a 
higher and at 


jelow the critical pres- 


rreatest at 
lower value at lowet 
temperatures. 
sure of 38.4 atmospheres, the Joule- 
Thomson coefficient shows a steady in 
crease with decreasing temperature, 
The true 
of Joule-Thomson expansion ts the 
effect 
ratio of initial to final pressure since 
this 
work required for compression. It can 
he readily calculated that the expan 
sion becomes more effective if the final 


measure of the efficiency 


cooling achieved by any viven 


ratio determines the amount of 


pressure Is hich. 

The Joule-Thomson effect is wholly 
irreversible and suffers therefore from 
inherent low efficiency. Its principal 
advantage is the simplicity of equip 
ment which it allows and its suitability 
for operation in the two phase region. 
Its most important remaining applica- 
tion in the production of tonnage oxy- 
gen is its use for the liquefaction of 
the high-pressure auxiliary air stream 
in the Linde-Frankl | 


the most wide spread single process in 


eve le whic h is 


the industry 


Refrigeration by the Expenditure 
of Work 

Considerable improvement in cool- 
ing effect over Joule Thomson expan- 
may be obtained by making the 
expanding gas perform work, e.g., by 


sion 


driving a turbine or a reciprocating 
The work made available in 
manner may be used to 


engine 
this 
energy consumption elsewhere in the 


reduce 


cevcle 

Expansion conditions encountered in 
this operating method are more nearly 
reversible than in the wholly irre- 
versible Joule-Thomson throttling, and 
therefore inherently 
The cooling effect of 


simple expansion is increased by an 


the process is 


more efficient. 


amount equivalent to the external work 
performed 

Expansion engines have been used 
successfully in the commercial produc 
tion of liquid oxygen. Certain designs 
the Heylandt liquefier) show 
etlic rencies of the order ot 75 percent 


(e.g., 
in high-pressure operation. At lower 
pressures, these machines exhibit, how- 
ever, thermodynamic efticiencies (due 
to mechanical shortcomings) which are 
not far superior to Joule-Thomson ex 
They are, furthermore, bulky 
ind of expensive construction and are 
not feasible for 
oxvgen on the large 


pansion 


the production of 
scale demanded 
by the petrochemical industries. Much 
impetus was given to the development 
of low-pressure oxygen processes by 
the successful design of efficient turbo 
expanders 

Several turbo-expanders have been 
Linde-F rank] 


used in commer ial 


PETROLEUM 


plants in Germany subsequent to 1936. 
These are simple radial impulse tur- 
bines rotated at such a velocity as to 
reduce the exit velocity of the air to 
nearly zero. With a 300-mm. pitch 
diameter, this calls for operation at 
7000 rpm to attain a top speed of 377 
feet per second at the conditions out- 
lined below: 


al 


i 
} 


) 
ler 
irge emp 


recent 


' 
’ 
S¢ ifgee 
? 
‘ 


iiscl 


I 
| 
Inl 
| 
| 


fficiency, pe 


better efficiencies (of 


—"aanv 
40°00 


Very 
the order of 
obtained with turbo-expanders which 
have heen developed in the | nited 
States since 1942." 


Turbo-expander performance is im- 


much 


percent) can be 


proved somewhat as the air capacity is 
raised, For any given capacity, a sharp 
maximum efficiency is obtained at the 
optimum wheel diameter. Availability 
of turbo-expanders operating at effi- 
ciencies in the range of 50 percent 
permits elimination of the high-pres- 
sure air eycle which complicates the 
Linde-l rank] l. proc ess (which will be 
discussed in a subsequent section). 
The entire refrigeration requirements 
may be covered by expansion of a 
stream ol 
5-6.5 atmospheres) into the upper part 


of a double-column via a suitable 


medium-pressure air (at 


turbo-expander. 

While this method of operation 
characterizes several of the modern 
tonnage oxygen cycles, Karwat’ points 
out that it is subject to severe limita- 
As the amount of air fed to the 


. Lachmann air) in- 


tions. 
upper column (i.e. 
creases, it becomes more and more dif- 
ficult to and 
oxygen 
depressed. For instance, an increase 


obtain pure nitrogen, 


recovery is correspondingly 
in overhead oxygen concentration from 
} to © percent results in a loss of 14 
percent in oxygen recovery. 
this, 
vreater 


lo compensate for more air 
handled, heat 
are accordingly incurred, more refrig 


losses 


must be 


eration is required, and a vicious circle 
is thus established. 
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Applying Henry's Law to... 





Concentrated Gas-Solvent Systems 


By the development of mathematical relations for the equilibrium constant, 


the applicability of Henry’s Law is extended to solutions of high concentrations. 


Walter B. Howard, \V 


WHEN WORKING I ( fermen Colie t ‘ ‘ eT th mioae»mn practices 
im dat Hens 


eral principle 
ill practical purpo 
the law h 
ullierent abe 
olooy the 
exactly expressed n 
Basic Equations Expressing 
Henry's Law In 1803 Henry ifter 


rit knowled ‘ 
nized that ke 
unity compre il 
ovel the ’ : tt bye I t trie I \ t } me ire 
consideration qu ” f lie constant for that 


rewritten im terms lore . component ch follows the law 





Concentrated Gas-Solvent Systems 








with 
ially also found that constaney 
mally not be assumed to hold 
ilues of fraction 


such an ¢ Apere “sion 


free mole 


Modifying 
Handle Concentrated 
tion Systems [t is bee 


Basic Equations to 
Solu- 
omy in 
able to 
equilib 


(as 


er ! \ important to bye 
TITLE ithematically the 


elations involved m certain 


concentrated as olution fre 
encountered ino modern indu 
where the 


| qu tliat 


signih 


those instance 


xper or 

but where x differ 

X and where | 
hold 


| quation 


qu ition 


valid 


may tn ow i 


the ellective 
component 
thie Vstem pre re 


Phough biquation 
musual combinatior afl 
correct for those Vs 
the basie Henry 


Henry's law 


expre ed as the 


fundamentally 
ad vhich follow 
iw principle. The 
then bie 
partial pressure of com 
ratio of that 


| con 


taunt may 
itine phere 


onent im \ por per roeole 


olution. | 
iso) sugeest use of an equilibriun 
constant, A’ y/X However 
not « tof the « 
il ed 


nece inv to 


omponent in quation ’ 
such j 
irrently 


onvetnent mo mo 


equation lt therefore hecome 


evaluate thre conventional 
tant. K vy x. for 
follow 


done 


equilibrium con 


those svstems which 


yt. Thi 


from the 


| quation 


may te very imply 


definitive ¢ quation 


\ 


combinin the definitive equa 


vith | quation 
le ‘it 


| quation 


the activity coeflicient form by using 


the definition of 


iO and (5 


from | quations 


Phu 


often convenient to 
directiy 


bility data in terms of the Bunsen sol 


Q)r, simce it ts 


evaluate vx from gas solu 


ubility coefficient. a. and noting that. 
on the assumption of unity compress 


bility factor 


ve obtain from Equation (9) the fol 


From Equation 

derived the 
of the Bun en 
as follows 


expres 


value of H for com 


{ 1) become . 


j , 
Similarly, the 


ned I 


juation ind 


shows 

ially constant 
oncentrations of 
must. in general 
tv). Conversely 

vill not remain essentially constant 


of a 


“ be lar rt 


nee neentrations of 


olvent if relative 
hquation (160) involves no 
ion and thus shows H’ to 
independent of component. partial 


limits of the 


expres 


ure within the 
! iplions 
That which fol 


low kquation (5) and for which @ is 


there exist svstems 


large has been evidenced for 
many vears. However, the tic 
that know ledeor 


rary plant desiens 


relatively 
between 
ind certain contempo 
ind operations ha 
freq ently been omitted. For example 


ystems following bquation (>) 
variation of equilibrium vox from 
to bottom of an isothermal, iso 
may be pre 


will hve illu 


towel 


ily orption 
ed by 
later 


calculation i- 
trated 
The Acetvlene- Acetone System 
svstem is. the 
follows 
wide tem 
As early 


write the vol 


pro 


Thy reetv lene rweotorme 


} ! 
Classic example of one which 


bh quation (5) over rel 


itively 
perature and pressure ranges 
ws 1897 Claude 
me dissolved 


increases almost 


Berthelot 
demonstrated that. over the acetylene: 


portionally with pressure 


partial pressure range extending from 
| atmosphere absolute to 20 atmos 
pheres absolute or more, the weight of 
ht of 


with acetylene 


acetylene dissolved per unit wel 
acetone is nearly linear 
a wide rane of 
For example. Berthelot 
and JO ¢ the 


acetome in 


partial pressure over 
temperature 
found that. at 10, 20 
solubility. of 
mole 


acetylene in 
ratio units. differed from a linear 
relation, with pressure, by a maximum 
of only 6 percent over a range extend 
ing to a maximum of 0.611 acetylene 
per g. acetone At this maximum value 
X has a value of 1.44 and x a value of 
0.59. This heen further 
confirmed by ( opley and Holle \ who 
state that, at 15 ¢ 
partial pressure of | atmosphere. the 


linearity has 


and in acetvlene 


‘ juilibrium acetvlene concentration vu 
solution ix OTT mole 
tis 0.290 


the acetone 
at 12 atmospheres 
The ~f comer 


O=O80) and 


fraction 
mole fraction ntrations 
correspond to \ 
0.961. respectively. [It is noteworthy 
that the two values of N are in the 

irtial pres 


ral ol the 


values of 


icety lene | 
-ures, whereas the values of x are not 


Phus there 


ranee 


a lar e concentra 


which the approxi 

holds for \ 
utilized by the 
which has 


acetylene 


is «quite 
tion ovel 


mately linear relation 
Phe phenomenon I> 

icetylene bottling industry 
that the 
which an 


tain at a stated temperature is approxi 


found amount of 


acetylene evlinder will con 


mately proportional to the absolute 


pressure of acetylene in the evlinder 


Plotting Equilibrium Data for 
Concentrated Gas Solution Sys- 
tems 
trations sVstem-s 
be found to follow the 


law relation only approximately kon 


Qyver large ranges of concen 


many will probably 
true Henry's 
such systems it is proposed that the 
commonly used plots for K y/x vs 

fat constant temperature ) or vs 
tant om) be re 


ordinates of iu \ 


abscissae of pp or log } at 


temperature fat cor 


placed by plots oft 


| 
or ’ vs 
temperature. The curves thus 
will be straight lines 


with less slope than the corre sponding 


constant 
obtained nearly 


plots ofp x of vs. al 
krom }’ \ 


or low }? 
he caleulated by a 


—Cissae oT }? 
values, v/x can 
modification of 


| quation (9) 


-\ 


Henry law ex 
ht and 


followed 


vould he strat 


If a 
actly, the 
horizontal 

It has been known that the 
solvents is 


svstem 


solubiliz 
ing of gases by often at 
tended by The de 
gree of departure of plots of p X o1 


vs p from straight horizontal lines. 


association eflects 





that it is not due to gas 
effects. is a 


ol ck rree of association 


to the extent 


compressibility measure 


of the chanes 

Effect of 
Solute and Solvent 
illustrated by 


Association Between 
This may be 
data for the 


dimethylformamide 


i\ tilable 


<Vstem’ 


icetvlene 
it 0.) 


martial press of is 


ind 1.0) itmosphe re 
which show 


itmosphe re 


the followin 


p/X 
Variation overt 
than did 


values of pox and 


Keven in th values of 
and ol 4 showed less 
the ten-fold) pre 


" dit 


instance 


ssure range 
the corresp 
tem followed Equation 


iz the 
than it did hequa 


mare close \ 


examine the ef 
which might 
thsorber 


It is 


fect on 


srgnificant to 

values of v/x 
result from operation of an 
dimethylformamide to ab 


mixture We 


asst ar ab 


employing 


sorb acetvlene from a 
might for 


operatin il 


ex ample 
sorbet 10 atmospheres 
absolute and 77 | to which is fed a 
ras containing 10.0 percent acetylene 
We will that the gas 
the top of the absorber contains 1.0 
percent of the constituent. We 
will further assume that the other con 
stituents of the 


isstirnie leaving 


same 


vas mixture are insolu- 


ble in the Fable 
Equation (18) the following 
are obtained for K VX at 
and top of the column 


solvent. From 2 and 
values 


hottom 


1.096 


16 
Had the solubility data at 


heen the 
had it assumed 
) 


that the svstem followed | quation (2) 


pheris pressure only data 


available and heen 


v/x values would have been obtained 


from Equation (9). as follows 


The y/x value of 1.01. while not the 
correct value at the top of the column. 
is more nearly correct at that location 
than the 1.10 which would be 


caleulated from Equation (3). 


value of 


Effect of Gas Partial Pressure on 
Value of Kk: Ethane in Dimethoxy- 
tetraethylene-Glycol A 
ample might serve to indicate the error 


further ex- 


involved in calculating a K value from 
and assuming the 


constant so long as 


svstem temperature and total pressure 
data 
in the Bureau of Industrial Chemistry 
it has been found that the 
bilitw « 
methoxyvtetraethvlen 
is 2.16 to Wd 
(15) the value of y x, for pure 
ras over DMTG at a total system pres 


7 { 
ire I 


remain constant. From obtained 
, 

Bunsen solu 
ethane in di 


iD \l iG 
Phus from | quation 


ellicrent for 


Iveol 
ethan 
} atmospheres would be 12.97 


However it might bn 


ethane in a is I 


assumed that 
i\ture enterin an 
absorber, operating at 40 F. and 1 at 
mospheres with DMITG solvent, is pres 
ent only to an extent of 5.0) percent 
From Equation (15) the v/x for 


ethane entering the would hie 


absorber 
12.00. Actually the v/x would 
} 


substantially constant through 


value 
then be 
out the 

ations is the difference 
12.00 and that of 


mifieance of the 
hetween 


12.97 


tower! The ot | 
ue ol 


Effect of Gas Partial Pressure on 
Value of kK: Methane in Decane 
Still another example might serve to 
indicate the 
assuming for certain systems that Kk is 


solely of 
ture and system pressure 


error to be anticipated in 
i function system tempera 
Data for the 
methane-decane system’ is employed in 
this Table 1 


tabulation. over the 


instance he low shows i 


pressure range 
from 20 psia to LOOO psia, of vx and 
lOO F. and 220 | 


of zv/X. at 


100 atmos 
a system temperature of 


At a system pressure ol 
pheres and 
loo | the v/x 


above 


value for methane 
H’ values, 


value 


would be 
ot 0.08 
of LOo00 


usitie the 

X11 for a 
(methane partial 
It would be 


methane 4 
pressure 
2 860 for 


psia ) a methane 


y value of (methane 
pressure of hoo 


tandard K 


value of 


partial 
pial In contrast a 
factor chart 
K for these 


deviation” of the 


would show 


i singel two con 
ditions: the 
ithe kK 
thus be « xpl tined and evaluated math 
ematically. Henee it is shown that. for 
system K is not a 
solely of system temperature and pres 
ure, and that for such systems a plot 
of p Novs. p or log p should be em 
ploved instead of the various conven 
factor charts. kigure | em 
data of Table 1 to illustrate 
one method of plotting values of p \ 


meth 


factor with concentration may 


some function 


tional K 


plovs the 


REP ERENCES 


TABLE 1 


100 f 


Methane Partial Pressure, psia 


NOMENCLATURE 


; 





1 National Petro-Chemicals gas processing at Tuscola, Ill., starts 2 Nerve center for the extraction plant is this graphic panel 
* with this extraction plont : 


Tour through National's . . . 


3 Fractionation plant yields ethane, propane, isobutane, normal 4 Tank farm including underground caverns can store nine million 
* butone and gasoline * gallons of liquid hydrocarbons 


_.. Petrochemical Plant 


Ethane cracking furnaces are first step in ethylene plant 6 Synthetic alcohol unit can produce 125,000 gallons of 192 proof 
* alcohol per day. Other plant products: ammonia and sulfuric acid 
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Figure |. Chemical Derivatives of Ethylene (Courtesy of Dr. J. P. Cunningham, Sheil Chemical Corporation 
Understanding the chemistry of . . . 


Petrochemical Reactions 


Part 6. Nitration and Sulfonation of Paraffin and Aromatic Hydrocarbons 
*Part 7. The Reactions of the Olefins 
Part 8. The Production of Olefins 


Lewis F. Hatch, 
A 


rHE EARLIER parts of this series on petrochemicals 
ere primarily devoted to the paraffin hydrocarbons and 
iromatic hydrocarbons, The remainder of the series will 

pertain to the petrochemistry of unsaturated hydrocarbon 
olefins, diolefins and acteylene. The paraffins are relatively 
stable while the olefins are much more reactive and amen \ paraffin \! 
to a de variety of reactions, most of which have 
cal interest, Olefins are to petrochemicals what 


idvertised to be to the fastidious indis 


structure of the resulting olefin, ho 

simple a> depicted by a double bon 
ewly-formed bond actually consists of 
pt electro viel more reactive than the 


ill i a electrons of nally forming the 


What Is An Olefin? Olefins may be mack 
moval of atoms or groups from adjoining carbon 


in a saturated molecule. and this gives a clu 


single Br Pets the carbon atom Phe two types of 


honds are sometimes de picted in this manner 


structure 
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Thi type of linkage between the carbon atoms accounts 
for the d lherence between parattin hvdroe irbons and ole 
hins on respect to ty pe ol reactior Odletiy react by addi 


tion: paraflins, by substitution 


How Do Olefins React? Ihe reactions of olefins are es 
entially those which one would ¢ pect if the double hond 


of the olefin is thought of as formin radical 


‘ the followine 


RR CH CH | CH CH Ie CH CH 


The relative amounts of each kind of radical will vary for 


| ind the cor dit ons of the reaction The ~f 


diflerent olefin 


radicals add other atoms or rroups in a stepwise fashion 
to form stable derivatives which are saturated. This may 


be illustrated by the addition of hvdrogen chloride to 


propylene 


The olefinie double bond 3 nucleophilic this mean 
that it will react first with the 
reactant to form a carbonium jen (positive ton The 
ill then add to 


prositive portion of the 
re 


mainine port on of that h ch reacting 


thi positive ron 

The ease vith which the 
urs Vari vith the nature of the olefin 

nd of the material which is reactin Phe 
order of reactivity olefins is ethylene 
isobutylene The higher molecular 
There is a 


rddition on 


propylene < butylene 
eight olefins all have about the 
distinet difference in reactivity between ethylene ind propy 
lene and between straight chain and tertiary olefins (i.e 
isobutylene ) The carbon-carbon double bond is under 
ina larg 


same reactivils 


train and the driving force of their reactions is 
release of this strain. The rate of reaction 
use of a suitable 


iddition usually 


measure the 
may often be greatly inereased by the 
italyst. Reaction which take place by 
do so more readily than those which replace in atom 


ubstitution or di pl mement reaction 


With What Do Olefins React? [he following reactions 
of olefins are not the only ones, but they are the most 
tnportant from an industrial standpoint In general, ol 
fins react easily with such reagents as strong acids (H 

halogens and oxidizing agents, but they will not react read 


(R-NH.) or hydrogen evanide 


ly with ammonia irrities 


. Reactions of Olefins 


(Mefinas 


Ethylene is the most important olefin industrially, be 
t is readily available at a low cost and its deriva- 
Howeve a -o will not be 


taitise 1 
lives are useful (see Figure 1) 
used to illustrate the reactions of olefins. because it is not 
Ethylene is symmetrical while most olefins (pro 
pvlene If the material adding is 
ymmetrical, there is only one possible product res 
but, if the material adding is 
This can 


typical 
for example) are not 
rardless 
of the nature of the olefin: 
unsymmetrical. then two products are possibl 
be illustrated by the addition of hydrogen and hydrogen 
chloride to propylene. 
CH,CH CH H 

H,CH CH, + HC) 


Hydrogenation. The addition of hydrogen to an olefin 
to produce a paraffin hydrocarbon is an important reaction 


hut not for the lower molecular weight olefins 


H 


The reaction is primarily used to saturate 
olefin derivatives such as unsaturated fats 
hydrogenated to produce oleo 
margarine Numerous catalysts including 
nickel, platinum palladium and copper are 


used for hyvdrogenations 


W“ hic h ure 


Sulfation. Olefins will add sulfuric acid to form mono 
ind dialkyl sulfates 


These compounds are esters and are readily hydrolyzed to 
vield an aleohol and sulfuric acid. With the exce ption of 
ethvlene, the aleohol always has the OH group on the 


carbon atom containing the least number of hvdrogen 


itoms 


OH + H,0 + CH.CHOHCH 
Isopropyl aleol 


The sulfation of olefins followed by hydrolysis to vield 


important process in 


ileohols is probably the most 
petroche mistry 

Reactions With Halogens. Oletins react with « 
rine or bromine at low temperatures to product the olefin 


dihalides 


1 
hlo 


Fluorine is too reactive and iodine not reactive enough to 


undergo this reaction 
When a temperature of 250 C. or higher is used. a sul 


allylic halid 


stitution reaction predominates to give an 


(RCH CHCH.N) 


This reaction is the start of Shell's famed process 


production of glycerol from petroleum 


The <ame tvee of reaction will take place with isobutyl 
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Figure 2. Chemical Derivatives of Propylene (Courtesy of Dr J P. Cunningham, Shell Chemical Corporation 


nperatures where strat tht chain olefins react 


Hydrohalogenation, Phe addition of hydrogen chlo 
ride to an olefin under fairly mild conditions to give iso 


propyl ¢ hloride had been previously noted. Other hyd 
halides will also react. with the order of 
reactivity being HI HBr HCl. The addi 
tion of HCI to ethylene requires a cata 
such as aluminum chloride 


The addition of hydrogen bromide t 


either r upon 


CH] 


lyst 
» an olefin will ¢ 


of two products dependin whether or 


peronrt les are pres nt 


This is known as the “peroxide effect” and is a special 
situation which applies only to HBr and several miscel 


laneous chemicals such as me reaptans and bisulfite 
add hypochlorous 


chlorohyvdrins 


Hypohalogenation, Olefins will 


temperatures to give 


ac id at low 


(RCHOHCHEIR ) 


> CH,CHOHCH;, 


RELINE 


\ small amount of the other possible product (CH CHE] 
CHOW) Hypobromous acids adds simi 


larly to vive bromohyvdrins Phe chlorohydrins are used a 


intermediates in the production of elveols 


Is also forme d 


Oxidation. Phe oxidation ol olefins may vive a number 
of different products ck pending upon the conditions. oxi 


dizing agent, catalyst. ete. Dichromat permanganate and 


ozone oxidation. vive carbons ( , «an mpounds 
‘) 


() () 


H H a ( 


| | Cac 
( old dilute permanganate or hydrogen yy roxice oxidation 


(ROHOHCHOHR ) 
Ho — OH) ~ CH.CHOHCHLOH 
P 


will give glycols 


The oxidation of an olefin in the presence ol a silver or 


~imilar catalyst will give an oxide 
ke H—CHI 


LCH 


CH.CH-—CH 
| pviene ¢ ‘ 


oxidation is that of propylene to 


\ special cust ol 


aif role in 


(Hi 


lyeols 


produ tio 


vund 


Phe main use of oxides is in the 


\ vood use for acrolein is still to be fe 


Polymerization. Phe polymerization of olefins usually 


103 
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has as its objec tive either the formation of dimers or simi 
lar low molecular weight products (alkylation) or high 
molecular weight plastics. In the latter class is polyethy! 
ene which is predicted to become our first billion pound 
plastic In either case the reaction is one of addition 


(if 


\ typical dimerization or alkylation is that of isobutylene 
ind isobutane 
CH CH H CHs 
| HSO,) 
CH, CH CH,CHCH =? C HH CH 
Hl 


CHCH, 


Other olefins may also be used 


Alkylation, The alkylation of aromatic compounds is a 
very important means of providing raw material for the 
production of such widely divergent materials as stvrene, 
phenol, acetone, artificial musk and alkylaryl sulfonates 
(synthetic detergents). The term alkylation (Friedel-Crafts 
reaction) is a broad one and includes the use of alcohols 
and alkyl halides as well as olefins. It also includes a wide 
variety of catalysts of which aluminum chloride is the 
hest known 

CH.CHCH 


(tert - Buty! phenol} 
( ditert - butyl p - cresot 
ete 


( @uty! rubbers } 


Draper is hs 


Octyl pheno Oodecy! 
Neny! eiconol Ce 


ISOBUTYLENE 


Only ethylene will give a straight chain alkyl group on 
the benzene ring. 

The term alkylation is also used for the dimerization of 
two olefins or the reaction between an olefin and a paraffin 
hydrocarbon (isobutane). 


Isomerization. Olefins may be isomerized in respect to 
the position of their double bonds 


CH,CH.CH H CH.CH CHCH 


1-Butene ?_ Butene 


There may also be a carbon chain isomerization similar to 
that which is characteristic of the HC] /AICI, isomerization 
of paraffins. 


Oxo Reaction. The oxo reaction is similar to the 
Fischer-Tropsch process in that they both use carbon 
monoxide and hydrogen. In the oxo process the reaction 
is between these two reagents and an olefin to product an 
aldehyde (and a small amount of ketone 


CHYCH H,—~ CH,CH¢ CH.CH,CHs 
CH 
a Methylpropional 


This reaction requires a high pressure (2000 psi) and 
temperature (180 C.) and a catalyst (CoO, ThO., MeO) 
The aldehydes are hydrogenated to the corresponding pri- 
mary alcohols. 


End of Part 7. Part 8 will appear in an early issue 
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Figure 3. Chemical Derivatives of Butylenes (Courtesy of Dr. J. P. Cunningham, Shell Chemical Corporation 
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Figure |. Viscous flow film coefficients inside tubes 
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Simplified Design for . . . 


Viscous Oil Heat Exchangers 


Methods and examples are given for viscous flow for three broad categories: 





® Flow inside tubes 
® Unbaffled flow outside a bare tube bundle 
® Outside a longitudinally finned tube bundle 


Abe Devore and Joseph E. Heinz, 


THE HEAT TRANSFER. caleula determine the type of exchanger te three alternative desien 
! rte bor example. a highly foulin 


in the viscous region are always 
t routed through the tube It Development of the Design 


pet ited = hy trial ind-error solu 
pressure is very high Equations 


In this paper rapid methods are 
vain usually favor 


ds whi plify these | i 


cated calculations. The 7D ! the oil through the tubes 
ire ce veloped here pre ire drop i restricted te 
ily with hvdrocarbor ’ lu unbatlled flow outside 


extension ot the t! ! ra loneit dit ill finned 
other viscous tul - advantageor 
lustrative probier 


tions wil usually mparisor 








T _GPH 
Ac IN? 


Figure 2. Viscous flow film coefficients unbaffled flow outside tube bundle 


{, and 7 md solvin 


Introducing D 
for h 


(, can be expressed mm terms 


N, and D, as 


Remembering that h 


rewrite equation (2-A) 

0 l 

mL si | 
Equation (1-A) expresses 
in terms of all the independent design 
addition to the 
function of velocity 
rather 
is inde pe nde nt 
D,. bur 
ims constant i h 
varies with D 

The term, (& 


pear as such in equation (1-A hy. os 


(Z/Z Phe 


h,,, explicitly 
variables. In wel! 
known cube-root 
and length, (4A) 
per uliar fact; to wit, h 
of the 
thermore, h,,.D 


points up a 
nside tube diameter 


inversely 


does not ap 


Viscosity 


proportye il to 


liMy 


| 
| 
l 


r Z/S) 
| Not to be extrapolated beyond A 50 D 


magnitude of is determined by the 
slope of the viscosity temperature curve 
for the given oil. Oils of low viscosity 
index (i.e... ste p Viscosity-temperature 
slope) will yield higher values of h 
than high viscosityv-index oils (i.e. oils 
of high viscosity-temperature stability ) 
under a given set of process tempera 


ture conditions 


The ik?eS) is 


constant’ over wide temperature ranges 


term practically 


hydrocarbon oils of a given grav 
It follows, then, that h 


temperature 


lor 
ity is inde 


pendent of for a given 
APT oil 
The value of (k®°eS) 
a 10° API oil (Table 4) 
Selecting 10 APT oil 


0.750) as values 


(1-A) 


is 0.1250 for 


and D 
relerence equation 
hecomes 
—— | 
I 

] 


J 


So N 


Figure | is a plot of this equation 
equation (1A) indi 
(5 \) for 


erTavily and 


Inspection ol 


cates that we can rewrite 


combination of oil 


tube diameter as 


my 


vutsice 


PETROLEUM 


The (, is plotted against 
in arbitrary for 
(.750/D,) is tabulated on Figure 1. 
With high viscosity oils, natural con 
importance ; 


factor 


scale eravity and 


vection effects are of no 


no correction of h,. is nee 


therefore. 
essary 
The 


are expressed alternatively as 


limitations of equation (6 A) 


(ii) Pressure Drop 
Introducing V, Z and D 
Hagen Poijseuille . 


sumes the form 


the fa- 


militar equation as 


I’, ‘ 
heat 


om 


the eller t of 
Vi Adams 
Pate « 


for 
cooling, 


Sieder 


io correct 
ing and rec 


mends the 


1.1 (Z/Z.) 
REFINER 


rrrection 








Figure 3. Viscous flow finside film coefficients and weighted efficiency curve. Tube 


high 320 BWG (.035-inch 


8-A) 
Because of its extreme simplicity, 
this equation rather than the general 
ized Fanning factor. is preferable It 
has the important advantage of under- 
scoring the influence of the controlling 


variables. If pressure drop presents 


any difficulty, it is evident from equa 


(S-A) that 


reduce 


tion larger tube diameters 


will this loss as a square 
function 
The velocity, \ Is 


evaluated from 


Bo UNBArFELED Flow OvTsipe a Test 
BUNDLE 

(i) Heat Transfer 

In a paper dealing 
lar spaces. Carpenter et al corre 
late their data in the flow 
with the alternate form of the 


Sieder-Tate equation as 


with flow in 
annu 
viscous 


regio 


of double pipe ex 


experimental evidence 





Wi +++ 444 
s4he 44) 


T. GPH 
Ac IN2 


thick longitudinal steel fins per tube 
ZS) 


Not to be extrapolated beyond 5 


A D 


that «1-A) 
written with D.’ substituted indiscrim 
inately for D,’. 

Without proof, Kern® suggests that 
DD.” be substituted for D,’ in unbaffled 
shell and tube exchangers. If we acc epl 
(1-B) as the 
ship. it may be shown that this idea is 
\ proof Is offered helow 
unbathled 
perimeter 
that 


indicates cannot be re 


equation hasic relation 
a sound one 

In computing D.’ for an 
wetted shell 
tligible in comparison 
for the tubes. Thus 


exchanger, the 


Is me with 


Phe cross-sectional area of a hypo 


thetical tube of diameter D,’ is 


The number of 
omprising A,” is 


hy pothe tie il tulby - 


specifications 


| 
1000 


l-inch od =12 BWG steel tube with 20'2-inch 


\ 
Iwld 


Combining (1-1 


(5-B) vields 


| quation (6 1b) is precise ly equation 
(1-A) with D,’ substituted for D,’ 
It follows from equation (6 Bh) that 


we can rewrite equation (2 A) for un 


baffled flow a 
» and 


Introduce me 


APT oil as 
electin I) 


ider 14) 


Avain cor 
relerenet ravit mia 


1 (WH) pel 
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Figure 4. Heat transfer factor 


bigure 2 j 


The analogue of equation (6-A) for 
imbaflled How i 


i plot of equation (9 Bb) 


| 


| quation ¢ lO 


(ii) Pressure Drop 
lakob* 
f D. for D 
Vhus 


recommends the substitution 


in this case 


equation (5 


The velocity, \ is evaluated as 


C. Frow Oursipe a Lonerreupinanny 


Finnep Tuse Bunput 


(i) Meat Transfer 


TABLE 1 
Delorenzo & Anderson Data for Double Pipe 
Exchangers 


S Inch IPS Steel 
tach IPS Steel 
1S lach th. Steel Pins 


Outer Pipe 
Inner Pipe 1 


lach High « 


Neo. of Fins Tube 


De G 


7 
a 


for viscous flow on inside 


DeLorenzo & Anderson, 
double pipe 
correlated their data (for 
fins of thickness ) 
Colburn heat-transfer factor 


experiment 
ing with a exchanger, 
longitudinal 
the 


constant with 


The argument employed itt part bs 
justifies the 
tion to shell and tube work 

Within the LD. values 
experime nted with, the usual cube-root 
eflect the data well 
Theoretically.’ and experimentally 


extension ol this correla 


range ol 


correlates very 


we are justified in assuming an equa 


tion of the form 


CZ/K)*“¢ 
] 1.) 


given L/D 


(2-C) 


ratio, equations 
vield the 


kor any 
(1-€.) and 


result 


must same 


| quating these 
ind 


expressions fe 


olving for 


Fables 1, 2 
lated J values 
These are correlated in Fi 


represe nted inalvtically 


The { ] (,) vt neral 


fation of 


equations are a 
thre 

While 
representation of 


for 


these 
their 
the 


orre lation 


data is emi 


nently suited 


DeLorenzo & Anderson 
latter authors’ 


standardized 


double pipe exchangers, equations 


(1-C) enable us to extend the results 
to the 
countered in shell and tube work. 


The analogue of (8-B) for this case 


wider range of L/D. values en- 


is then 


API and D 


write 


Again employing LO 


1.00 as reference values. we 


) 


! 


Figure 3 isa plot of equation (6-C.). 
The experimental data indicate that 
transitional flow occurs at (Np, ) > 200 
rhis limits the range of equation (6-C) 


to 


The evaluation of in equations 
(0-4) and (7-C) presents a difficulty 
not bare tube work 
The core of this problem is the deter- 
this fact 
used an in 
cir- 


encountered = in 


Recognizing 
Anderson 


device to 


mination of t 
Del orenzo & 
enious mathematical 
cumvent the complexity of a rigorous 
treatment. Their method is based 
weighted fin efficiency, »’. In the deri- 
vation, the relatively negligible tem- 
perature drop across the metal wall 


on 


(exclusive of the fins) is neglected, 
1.@.. Ue - 


reir equation is 


R 
1earranging, 


TABLE 2 


Ne. of 
Fins Tube 


TABLE 3 
For each Na. the arithmetic mean of the'J-values is computed 


Average J 


DG Z 





Introducing a coetlicient based on 


the total finside surface 


equation (9-C) simplifies to 


l 


(ii) Pressure Drop 

The 
those of the prec eding section: how 
ever, DeLorenzo & Anderson obtained 
better correlation by 
efficient 1.1] 
rection factor. 


equations are analogous to 


omitting the co 
from the Sieder-Tate cor 


The analogue of equation (11-B) is 
then given by 


1O* VLZ . 
er (11-C) 


D.’¢ 


Equation (12-B) converts [/Ac to 
velocity, V. for this case also. 

In shell and tube work, a wide flexi 
bility of design is indicated by 
i(tl-€) 


riveth siZe 


equa 


tion By varving the tube pitch 


shell, D 


justed to the pressure drop require- 


im a ean he ad 
ment. 

\ comparison of equations (7-C) 
and ‘11-C) reveals that as tube-pitch 
is increased P, will decrease faster 
than h There seems little point, there 
more than one definite 


shell and 
includes a plot of 


fore, in using 
size fintube for 
| 


cenangers bi ure 


tube ex 


efficiency 


#12 BWG 


h versus h weighed 


CUrVE for i | inch od 


TABLE 4 

The values of k S 
100, 200 and 300 F. Regardles 
these do not vary by mo than 2 


listed below, were computed at 
of ol characterization factor 
percent from ony one 


tabulated hgure 


API @ 60 r G 


TABLE 5 
Calculation of Weighted Efficiency Curve 
for 1-Inch OD +12 BWG Steel Tube With 
20'/ Inches High x .035 Inch tk, Steel Fins 


4 


([e24 FINS Ty 





Figure 5. Heat trans- 
fer on finside of 
double pipe ex 
changers — heating 
and cooling. Fintube 
—1I'2 inch ips with 
'g-inch high x .035 
inch thick fins in 
3-inch ips shell 


steel tube with 2016 inches high x 
O35 inch thick, steel fins (Table 5) 
Illustrative Problems 

The application of the developed 
equations is illustrated in the solution 
The three 
types of exchangers discussed are used 


of the following problems 


to satisfy a single set of process condi 


tions, This procedure will allow a 


comparison between the three designs 


under equivalent circumstances 


It is assumed necessary to heat 6000 
GPH of lube oil from 60 F. to 120 | 
with process steam at atmospheri 
The physical properties are 
taken from Nelson® for SAE 30, O0.V.1 
2] API lube oil. As the heater 
he installed on the side of 

| 


the pump. pressure drop is to [oe 


pre sslire 


ims to 
suction 
minimized 
\. Frow Insipe Tuses (Unit 1) 
Kxchanger construction details 
Welded inteeral sheet design 
shell 20-inch steel 
wall thickness: tubes Who 
OD x #16 BWG x 12 


n ‘ inch trianeulas pitch; 


tubs 
pipe X »7o-inch 

y-ineh 
lone steel 


bundle 


leet 
entrance rea equivalent to a deur 
total heat 
feel 


zie: transter sur 


team me 


face (15 
i) Mee 


L--36 FINS 


+--+ 
; 


TRANSITIONAL FLOW 


INCIPIENT 


condensate film resistance is 


The 
negligible relative to the oil film re 
and is assumed to be 1/2000 
Phe tube wall s caleulated 


1/1100 


resistance 


Applying fouling factors of LOOO to 


the oil and 2000 to the steam 


Loss 


tin) Pre SSiire 


\) 
b. | 


Buonpiee (UNir 2) 


NBAFFLED FLow Oursie A Test 


er construction detail Iwo 
hell 20-inch 


wall thickness; 


| xchan 
Jriaiss U-tube design 
teel 


pipe X 7 inch 


tee] x 94 leet nominal developed 
pitch ; 
leet 


length on inch triangular 


lot il 


(i) Meat Transter 


heat transfer surface 720 


\ 





Viscous Oil Heat Exchangers .. . ie a 10 
NOMENCLATURE Applying the fouling factors 1000 


_ and 2000 arbitrarily to the finside 
wantity ‘ - 
vields a design U of 11.5 and a re- 


a. Semple Latin Letter Symbols pec 
quired surface of 875 feet. The bare 





spades tube surface in the bends and in the 
straights opposite the outlet nozzle is 
ignored since it is small compared to 
the finned surface and would require 
independent rating 
(it) Pressure Loss 


a ae a a labulation of Results 
1000) and 2000 the desien U is eal - gg 
culated to he 13.9 In thi case 70 ‘ fo : Design | Serface , ; Unit Cost 
feet’ are required © ae eaaiiins Gace : 9 S18KE 
i amete ~ $2132 


fil Pressure Loss 


Comparison of the three exchangers 

indicates that for an equal value of U, 

paroee ae ; less pressure loss results from un 

' ‘ ~ nber baffled flow outside of a tube bundle 

(. Frow Ovrsipe «a Lonerruprnaey Ni teynolds numbe than from flow inside the tubes. First 
binned Tiusne Buonpie (UNir 3) adie’ r cost favors the U-tube design with the 
Fuchonasr construction detaile: Two __oy oil on the shell side. For maintenance. 
pass U-tube design; shell —18-inch fluid inside es the U-tube bundle is removable but 
: tube replacement is difficult. Tube 


teel pipe x }12-inch wall thickness tt 

tule + l-inch od #12 BWG steel Se — ore replacement Is simplified with the 
. 13 feet over-all leneth 12? feet finned 
ith 20! inch high x #20 BWG steel 


straight tube design. 
The longitudinally finned tube de 


fins/tubes. Tube pitch 21) inches tri ) sign offers the lowest pressure loss of 
| = ~ of ; i the three. U. however. is also lower 


angular. Dimensional characteristics o 
and the unit cost is higher 


this tube are given in Table 6. Total 
No attempt should be made to gen 


finned heat transfer surface &75 feet 
these results They are 


(i) Meat Transfer I . : h eralize on 
a merely illustrative The calculations 


can be performed so rapidly that all 
three design alternatives can be in 


h vestigated for cost analvsis 
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Ihe steam film is assumed to be 


2000) referred to the inside surface and 


| 10 


TABLE 6 
Design Constants for Standard Fintube 





Figure 1. HORIZONTAL close Figure 2. HORIZONTAL double suction split case Figure 3. VERTICAL turbine pump 


coupled end suction 
TABLE 1. Space Requirements of Horizontal and Vertical Pumps 


Fig. 1 Fig. 2 rig. 3 Area Ratio Hernght Ratio 
HORIZONTAL HORIZONTAL VERTICAL 
END SUCTION DOUBLE SUCTION TURBINE 


Head Motor Motor 
Ft HP Speed Ww \ “ \ 


4 
4 
‘ 


Over-all Heaght \ = Total Floor Area of Base Expressed in square inches 


NOTE L. W. & U are expressed in inches i 


Horizontal vs. Vertical Pumps 


An engineering analysis of a controversial issue, considering these key points: 


—space requirements 
—NPSH, priming, flexibility 


—Corrosion, maintenance 


Melvin S. Mann, | 


I\ \l ANY Pl VIP applications the Perhaps the most frequent example ot many mar ‘inal Custs where either i 


this is the deepwell vertical turbine horizontal or verti il pump could he 


question “should a horizontal or vei 
tical pump he used” deserves careful type of pump ised extensively for used. In such cases it is 
study. Frequently the type of pump ts pump water trom deep wells with ippreciate ind consider some 
dictated by the installation and there pump settings as much as LOOO feet inherent advantages of one type over 
helow the urtace However there are the other so that a proper 


necessary to 


of the 


simply s no choice between the two choice can 





Horizontal vs. Vertical Pumps 





HOT WELL —™,) VACUUM 


CONDENSATE | 
LOW WATER : = 


LEVEL t\ 


fe DISCHARGE 


ANDED SUBMERGENCE TO 
INSURE CAVITATION FREE 
OPERATION VERTICAL TURBINE 


SPECIALLY DESIGNED FoR 
LOW NPSH APPLICATION 





= 











Figure 4. Application of vertical pump in condensate hot well service 





BEARINGS —-< 











Figure 5. Vertical pump bowl designed for use of special flushing fluid 


be made. It is the purpose of this 
paper to point out some of the fac 
tors which should be considered if 
there is an opportunity to choose be 
tween using a horizontal or vertical 
type of pump Because of the wide 
spre id use of the vertical turbine unit, 
this specific type of vertical pump will 
be used as a basis of comparison with 


horizontal centrifugal types 


Space Requirements |! avai! 
thle floor area is limited. a vertical 
unit generally requires less area. How 
ever. if available headroom is limited 
the horizontal unit almost invariably 
requires less headroom Perhaps the 
best way to indicate space require 
ments is by typical t xample It should 
he k ptoin mind that area and height 
requirements will differ somewhat be 
tween various manufacturers and with 
the type of configuration of the unit 
specified. Figures 1. 2 and 3, and 
Table | compare actual dimensions of 
horizontal with vertical pumps 

The comparison of both designs of 
horizontal pumps with the vertical, 
expressed as ratios ( : etc.) 
clearly demonstrates the general order 
of magnitude of the area and height 
differences of the three types of 
pumps. It should be noted that the 
vertical turbine occupies even less 
floor area than the close coupled unit 
shown in Figure |. In general then, 
consider the vertical where available 
area is critical and = the horizontal 
where available headroom is critical. 


Priming Where the level of the 
liquid to be pumped is below the 
floor level, no special priming equip 
ment is required for the vertical tur 
bine pump since the impellers are 
tlwavs submerged. However. where a 
horizontal pump is used. some method 
must be used to raise the water to the 
impeller before the pump is started 
This can be accomplished by using 
auxiliary vacuum pumps. air aspira 
tors or self primin purr ps boot 
valves can also be used so that once 
filled. the suction pipe is kept full « 
liquid at all times. However, the point 
lo keep in mind is that the vertical 
turbine UID . wavs primed or 
ibmer bus quires no sp 
cial priming equipment ot special 


startin pr wedures 


Net Positive Suction Head In 
order to avoid cavitation. the net pos 
on head NPSH available 

rreater than the NPSH_ re 

ji ed ty the pruirnayp hor a ven set 
of conditions the NPSH available 


, 
creases as the submergence 
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increases or if there is a sue 
the NPSH available increases 
vertical 


pump 
tion lift 
is the lift is decreased. On 
noted in the 
the suction lift is 


pumps. as discussion 


above on 
eliminated and, furthermore 
is a comparatively simple matter to 


priming, 
it usually 


provide enough submergence by prop 
erly selecting the leneth of vertical 
column and thus provide enough 
NPSH available to simplify the pump 
selection “cavitation-wise. In contrast 
to this 
no flexibility 
tion lift o1 
the plant layout. Consequently where 


NPSH is available the 


vertical pump is usually far easier to 


a given horizontal pump has 
the amount of suc 
fixed by 


since 
submergence Is 
extremely low 
idapt than a horizontal 
A good example of this occurs fre 
conden 
often lo 
order to 


ipplication ol 
ile pPuMmps Hotw 
ited close I the 
duce the over ill hei 
st of the buildis 

the NPSH 


quently ins the 
ells are 
floor in 
ht and thus the 
However. by so 
with re 
Thus 


on condensate 


i\ ul ible 


floor is minimized 


only 2 o1 


to hi 
with 


from Figure 4 


pump ap ylicatior 
NPSH 


the floor It ear be seen 


feet ivailalle respect to 


i vertical pump enou th 


e added to the 2 o1 


ition-t ree opera 


to the ex imple just dis 


ipplie ition 


ther 


ptr 
NPSH eritical such as 
1] volatile 


Hhuids pro 
Also 


there are 


Figure 6. Typical horizontal process pump 


solute pressure of the fluid to a point 
where it is one or two pounds over the 
thus normally 
the 


rt quil 


Vapor pre ssure, 


ing a vertical to increase sub 


mergence or NPSH available. 


Flexibility Wher 


pu mping heads are 


changes in 
anticipated he 
cause of plant expansion, changes in 
transfer of the pump to 


i process ar 
a different service. it is relatively easy 


staves 


inexpensive to add or remove 


from a= vertical turbine type 


pump in order to meet the new con 
ditions. Many 
itation of the horizontal type of pump 
in. this respect and partially compen 
sate for this 


ng on new equipment that full diam 


users recognize the lim 


shortcoming by specify 


ind minimum diameter rnp llers 
It should be 


nized that this practice can sometimes 


eltet 


ire not wceptable recog 


that the manufacturer. to avoid 
a full 


select a 


mean 
impeller, i 
than 


diameter 
pump larger 
the 


initial condi 


<s efficient 


Oo meet 


{ 


ti ind in some cases a le 


pump Thus. both initial and opel 


! ‘ | ire increased it ome case 
which 
increase in head | i 

full or larger di 

ind when the 
Vertical turbine pumps. however. can 


ind destaged relativel eu 


he ads 


t irbine 


order to have 1 unit is ca 
imeter 
need arises 


' 


ived 
ity W here iti 


mated thre 


reased 
vertical 
that additional stages can le 
wv future. often with little 
| ith the 


isuall means tut 


nitial cost 


initiall sith sully 


hafting and motor base 
to accommodate the increased future 


Where the head is de 


a simple to de 


ciently large 


horse power 
creased, it is matter 


stage the bowl unit 


Corrosion and Abrasion lie 
high cost of repair and down time on 
many prullripes whie h “are applied oncao}r 


rosive and or abrasive applications Is 
well known to ope rating ye rsonnel, On 
pumps the bearings 
are lubricated by the thuid 
distinet 


when compared with horizontal 


vertical turbine 
beimg 


disadvan 


pumped Thi I> a 
fave 
ntrifuegal units where the pump hear 


in are usually if not always oil or 


rrease lubricated and are completely 


-olated from the Huid beine pumped 


It is true that vertical turbine pros 


ess pumps have been successfully ap 


plied { T 


hearin 


fluids by usine sy 
teflon 


COPTOSIVE 
such as 

babsboitt 
that in 


hve arings 


cial materials 


raphitar boron carbide and 


meehanite. [Tis also true evere 
ean he 
non-corrosive fluid 
fluid will not le 

flushing fthaid 


thrasive service the 
flushed by a 


provided the proces 


( le an 


contaminated by the 
Such a ade mo hown in 
However, use of special bearing lubri 


cation or materials means special non 


standard vith relativel 
hieh initial eost 
Dherefore 
ire equal, the horizontal pump “beat 


linet 


equipment 
il d 


other con 


lonver delivers 


here ideration 


Wise ha iad idvantage over 


the vertical turbine here evere abra 


rraostoaol te 


ion and or co 
pected 


Figure © pieture it horizontal Ly ye 


‘ | 
Vote the entire hve iin 


fluid beime 


yuri? 


ol ited lrom thre 





of maintenance of various types ol 


Horizontal vs. Vertical Pumps 


horizontals will vary considerably 
However. to inspect a turbine pump 
bow! the motor, motor hase. and col 





umn all must be removed before the 
bowl ean be disconnected from the 
column to which it is attached. In con 
trast to this. for example, is the double 
suction. horizontally split, horizontal 
pump. Figure 7 pictures such a pump 
with the upper half of the case re 
moved thus allowing the complete ro 
tating unit to be visually inspected and 
removed if necessary. Neither the pip- 
ing nor the motor need be disturbed 
to remove the rotating element. There 
are also vertically split horizontal 
pumps designed so that it is unneces 
sary to disturb the motor o1 piping om 


order to remove the rotating assembly 


Conclusions —Hesides the chara 
teristics of the pump itself, there are 
certainly other factors which influence 
the choice of pumping equipment, not 
the least of which is the design and 
mm, horizontally split, horizontal pump configuration of the plant equipment 

and layout. with which the pump must 
he coordinated. Other factors such as 


Pin Type Coupling (Pump Half) Stuffing Box Bottom safety regulations will affect the choice 
inboord Bearing Housing 


Shaft Sleeve 


of pumping equipment. For example, 
Woter Slinger in order to avoid side outlets in the 


storage tank it is normally good safety 


practice on above ground tanks to use 
San SB! en ' 
vertical wet pit pumps when pumping 


oleum. But even where well defined 
factors suc h as these do not pore dete 
Impeller mine the choice of pump types, itis a 
Water Seal Ring mistake to make any hard and fast 
Cose Wearing Ring Getesrd Gensinn teang rules about the selection of a= heri 
) zontal over a vertical or vice versa 
U seu showsne complete rotating e ement Otte n in marginal Cases where new 


equipment is being considered. it 











would he expedient to obtain quota 
FIGURE 7 tions on both horizontal and vertical 
types. Each application must be judged 
pumped by means of the backplate and repau than the vertical turbine on its own merits keeping in mind the 
Phis type ol design means that only pump There are undoubtedly excep basic advantaves and disadvantages of 
the shaft volute. impeller and back . 
tions to this plus the fact that ease each ty pe. as outlined above 

plate need hve made ot corrosion re 





sistant material. with the bearing 
bracket usually made of IMEX pensive 


material such as cast iron. In contrast New Available 
to this, all parts of the vertical turbine 


ire exposed te the fluid and conse Petrochemical Process Handbook 
quently mitist ie made of uitable ma 
terial throughout in order to resist cor reprinted im handy, compact size from the November issue of PETROLEUM REFINER 
rosive attack. Thus n addition to the 
bearing problem, a vertical turbine Price $1 per copy 
process pump made out of high alloy 
materials is considerably more expen Pieces send cosh with eoder 
ive than a horizontal process pump 
made with the same high alloy and 
Address: Gulf Publishing Company 
desi med for the same service 
; . Reprint Division 
inspection and Repair [hn ven 


eral the horizontal pump is far more 


Box 2608, Houston |, Texas 








wccessible for inspection, maintenance 








A direct method for predicting . . 


Vapor-Liquid Equilibrium Ratios 


Part |. The general method applied to binary systems 


® Part Il. Ternary and multicomponent systems 


® The convergence pressures of multicomponent mixtures may be easily 


calculated by this method. 


J. M. Lenoir and G. A. White, © 


PHE USEFULNESS of convergence 
pressure for predicting equilibrium 
ratios depends largely on the ease of 
The 


authors have developed a method of 


computing convergence-pressures 


using hypothetical binaries to repre 
sent ternary and multicomponent mix 
tures. This approach has been sug 
rested by Katz and Kurata''* as aeon 
venient way to handle complex mix 
tures 

The advantage of the concept is that 
for binary mixtures. the locus of con 
vergence-pressures coincides with the 
locus of critical temperatures and 
hus the 


sure of a hypothetical binary depends 


pressures convergence- pres 


only upon the critical locus of the two 


Part I 


Convergence-pressure locus 


components chosen to represent the 
mixture 
Figure 12 shows the essential differ 
ence between critical and convergence 
6000 pew" 


—}>—_ 


+ tee —} 
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ME THANE 

ENE 
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pressures Point A represents a binary 


mixture at a temperature and 


pressure. The AP. is the 


tion of the operating-pressure, at con 


piven 
line proper 


y T 
i 


+ 


_ 





Figure 13. Convergence-pressures for binary hydrocarbon systems 
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Figure 14. Conver 


tant composition, to the critical pres 


sire |’ The lime 


AP is the 


isothermal 


TABLE 1 


Methane-Propane-Pentane System 


Multiplying-Factor for 
Component 


Heavier 


lem 
perature 


Propane 
Effective 


in Computing the 
Boiling Point 


baper 
mental 
( onver 
gence 

Pressure 


gence-Pressure 


projection of the operating 
the 


Convers 


pressure to 
)) At the 
the equilibrium 
the 


convergence pore ssure 


ence pre ssure., 


ratio of each component in mix 


ture ts unity 

Experimental data from literature 
used to establish the 
for n-paraffins and olefins, as in Fig 


13. Mavfield’s 


critical loci 


were 


ure correlation of true 


TABLE 2 
Methane-Butane-Decane System” 


Multiplying-Factor for Butane in Computing the 
Heavier Component Effective Boiling-Point 


Exper 
mental 
Conver- 
gence— 
Pressure, 
pria 


critical-pressure was used to 


supple- 
ment the literature data. Generalized 
convergence-pressure curves were then 
constructed as shown in Figures 14 and 
15. These 


ane and for ethane as the lighter com 


curves are drawn for meth 


ponents of the binaries. Each curve is 
identified by the boiling-point of the 
heavier component at atmospheri 
pressure 

Complex mixtures can be regarded 
as COMpos¢ d of two hy pothetic al com 
ponents ach of the hy pothetic al com 
identified effective 
These effective boiling 
pomnts are computed from the normal 


ponents ts by an 


hoiling-point 


boiling points of the compounds in the 
mixture, by an empirical method. 
Ternary mixtures were chosen to de 
ve lop the method for predic ting etlec 
tive boiling-points for hypothetical bi 
Fables 1. 2. the 
data for four of the systems that were 
used to establish the empirical corre 


naries, and 3 show 


lation. | xperimental data for mixtures 
high of the 
lightest compound in the liquid-phase 


having a concentration 
were used to study the performance of 
the For this 
case, the normal boiling point of the 


two heavier compounds 


lightest compound was used as the 
eflective the lighter 


hypothetical or representative compo 


boiling point of 


nent. And the intermediate compound 
contributed only 


of the 


component lt 


was assumed to have 


to the effective boiling-point 


heavier re presentative 


was found that the intermediate com 


pound does not contribute as much as 
the heaviest compound to the effective 
boiling pormmt of the heavier component 


of the hy pothe tical binary 


TABLE 3 
Multiplying-Factors for Highly Volatile Systems 


Liquid-Phase Mole Fractions 


‘ i Temperature, b 


PRESSURE. psia 
Multiplying 
Factor, F 


System ( onvergence 





Table 1 shows the contribution of 
propane to the effective boiling-point 
of the heavier representative compo- 


nent in a methane-propane-pentane 
mixture. The hypothetical binary is 
composed of methane as the lighter 


component and a mixture of propane 
and pentane as the heavier component 
The effective boiling-point of the 
heavier component was determined 
from eonvergence-pressure Curves as 
shown in Figure 13. This was done by 
using the boiling-point of methane, the 
convergence-pressure, and the oper- 
ating-temperature to identify the bi 
nary convergence-pressure curve that 
represents the system. The contribu- 
tion of propane to the effective boil- 
ing-point of the heavier component was 
found from experimental data to be 
less than proportional to the mole 
fraction. The mole fraction must be 
multiplied by a factor to get the con 
tribution of the intermediate com 
pound to the effective boiling point of 
the heavier component. The multiply 
ing factor, F,. is independent of tem 
perature, pressure and relative 
amounts of propane and pentane in 
the mixture 

Table 2 shows similar results for 
the system methane-butane-decane. And 
lable 3 shows the results for two mix 
tures of methane-ethane-isobutane and 
for one mixture of methane-ethane 
pentane. Figure 16 is a plot of the 
factor F.. against the ratio of the boil 
Ing-points of the two heavier compo 
nents. This straight-line correlation on 
log-log paper represents the exper 
mental data from four systems within 
about seven percent The correlation is 
ised to predict the effective boiling 


point of the heavier representative 


TABLE 4 
METHANE-ETHYLENE-ISOBUTANE SYSTEM 
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Figure 15. Convergence-pressure 


Multiplying-Factor for Ethylene in Computing Effective Boiling-Point of Lighter Component 


Liquid-Phase Mole Fractions 


( ( ( 


Methane-Ethane-Pentane System 


component in ternary mixtures 
Experimental data for ternary sys 
tems having a preponderance of the 
heaviest component in the liquid phase 
are not available in the literature. It 
was necessary to use the established 
correlation for predicting the eflective 
hoiling-point of the heavier component 
im al hase to lt Vet lop a corre | ition for 
the lighter-« omponent boiling point 
Phe ipproach to a correlation fol 
lowed the same course as outlined for 

the heavier component 

Fable 4 shov the results of the 
computations on several mixtures of 
the svstem methane-cthane-isobutane 
and on several mixtures of the system 
methane-ethane pentane Figure 17 
shows a plot of the multiplying-factor 
F.. against the ratio of the boiling 
points of the lightest component to the 
intermediate component. Data for two 
ms define the position of the 
\ traight-line correlation) on 


paper - consistent with the 


Lh, 





Vapor-Liquid Equilibrium 





the effective boiling 
promt for the heavier component hig 
the effective 


mnt of the lighter component 


correlation for 


ire ? ul ed to compute 
ivy Vstem 

The appli ition of the 
veloped from data on binary and ter 


has beet 


tert 


method de 


nary mixtures 


exter ded to 


multicomponent mixtures. Al 
nents other than the lightest and heavy 


iest in multicomponent mixtures, are 


compo 


considered intermediate components 
The multiplying factors on Figures 16 
used to compute the con 


the 


and 17 are 
tribution of compound to 


Phe 


eu h 


elective boiling-points computa 


TABLE 5 
Comparison of Predicted and Experimental Equilibrium-Ratios 


PRESSURE, psia 


System and Con 


Relernece System = vergence 


EQUILIBRIUM-RATIOS 
Liquid 
Mole 


Percent 


Com Faper: 


penent 


Sa&W Benedict 


mental Authors 


‘ 


TABLE 6 


lemp 


ompeonent 


Ratio 


a multicomponent 


tion procedure for 
paraflinic-mixture ts shown in the ex 
ample that follows the section, “Con- 


clusions 

The lightest 
pounds in the liquid-phase are the key 
components in determining effective 
Phe lightest compound 
contributes only to the effective boil 
ing-point of the lighter representative 
And the 


pound contributes only to the eflective 


and the heaviest com- 


boiling points 


component heaviest com 
hoiling-point of the heavier represent 
The intermediate 
compounds contribute to the 
boiling-points of both representative 
amount that is 


ative component 
effective 
components, but in ar 
less than proportional to their mole 
he lightest and heaviest 
compounds contribute than in 


fractions 
more 
proportion to their mole fractions in 
the liquid-phase. Thus 


pressure is not usually dependent upon 


convergence- 
changes in liquid-phase composition 


from tray to tray in a distillation-col 


convergence 


umn many distillation-columns, 


one pressure may be used 
to ¢ ompute equilibrium ratios through 
out the column 

Fable 5 is a comparison of equilib 
rium-ratios predicted by this method. 
The table 
also includes equilibrium-ratios com- 
the methods of Smith and 
Watson’? and Benedict.’ For this com- 
parison, the 
were limited to paraffin and olefin hy- 


I he « ompute d equilib 


with experimental values 
puted by 
multic omponent systems 


drocarbons 


rium-ratios are within an average at 


curacy of some six percent of exper 
mental data 

The methoa is applicable to petro 
leum fractions identified only by grav- 
itv and boiling-range as well as to mix 
tures of known composition But a de- 
seription of the procedure for hydro- 
carbons of unknown 
the 


( omposition is 


bevond scope of the present 


artic 


Conclusions 


Phe approach to equilibrium-ratios 


through convergence pressure offers a 
direct solution to problems of vapor 


And the absolute 


pressure are not 


liquid equilibrium 

values of convergence 
alwavs critical to the computation of 
kor distilla 
tion-columns convergence: pres 
the ind | 


streams, may be used to compute equi 


equilibrium ratios many 
the 
overhead 


sures of vottoms 


librium-ratios throughout the column 


he Fable 


portance of composition 


results in > show the im 
n the predic 
tion of equilibrium ratios at high pres 
The effects of 
be accounted for by 


Ternary 


sures composition can 
the int 
ind multi 


tre ited as 


of con 


verventice pressure . 


component mixtures car t 
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Figure 16. Multiplying-factors for computing effe 
the heavier component 


hypothetical binaries for predicting 
equilil rium-ratios 
kor 


pre ssure 


the critical 
small changes in the conver 


ope rations heat 


rence-pressure may aflect the equilib 
rium-ratios apprec iably. For this case 
a crossplot of equilibrium ratio at 10 
the 


con 


avainst equilibrium iatio at 
for 
rreatly simplifies 


psia 


operating-pressure constant 


vergence-press 


the solution 


ITts 


Example 

The ‘ 
ture is computed from the composition 
of the liquid phase In the 


onvergence-pressure of @ MIX 


one case 


liquid phase composition ts known to 


be O.S77 mole-fraction methane, 0.122 


mole-fraction ethane, 0.137 mole-frac 


tion) propane O.085 mole-fraction 


and 0 
Phe 


nent . 


n-pentane 098 mole-fraction 


n-hexane equilibrium-ratio ol 


each comp needed at LOO | 


TABLE 


Temp 


Ratio 


Boiling 
Pont, R 


Component 


RANKINE , R/R NT f AN 


ctive boiling point of 


and 1822 
get the equilibrium-ratios at 
loo | 


used to 
th 


psia Figure Il is 
psta 


ind 


Component 


representative binary-components 


ellective boiling-points of the 
are 
computed by using Figures 16 and 17 
lo et the 


fractional contribution of 


TABLE 8 


Component Predicted Measured 


7 


Mole 


Fraction x 
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RMEDIATE NENT IN DEGREES RANKINE 


Figure 17. Multiplying-factors for computing effective boiling point of 


the lighter component 


Phe lightest 


ual component is net considered a 


each component individ 
part of the heavier-component boiling 
And the heaviest individual 
component ts mot ine luded in comput 
the lie 


Relative 


pol 
ing hter component boiling 
point values of the mole-frae 
tions are used to compute the eflectis 
boiling points The re is ho mee d to ad 
just the mole-fractions for the absence 
of the lightest 


pounds 


and heaviest) com 


\ summary of the data and compu 


Tables 6 and 7 
eflective 


tations shown in 


art 


heavier component 
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( 
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convergence-pressure of 2150) psia is 
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Operating Cost 


Installation Cost. 
gruel Consumption 
Starting Time _ 

Down time due to 


mechanical or electrical 
failure 


Take another look at 


Gas Turbines 


Gas Turbine Operation and Cost 


____. 50 percent reduction 
over conventional station 


____ $198 per H P for I5,000-H P station 
10.5 to 15.3 SCF per BHP hour 
17 to 30 minutes 


0.1 to 1.0 percent 


How are they doing? 


Here are the experiences of four companies 


LCONOMICAT 


low operat ti cost 


maintenance ind 
have been experi 
enced by four companies in the use of 
is turbines 
bl Paso Natural Gas ¢ 
19 ! whic h have lowe 
MM) rnstlior bhp hour 


Pause will have thie 
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turbines 
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more 
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IVteiree i 
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speratior January 
Vl ippi River | 


yt} hor peo ser 


MM Dpere epowe 
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of LOR, Thi 
ntol 
mverted le i 
He in 
Her ire th 


they 


Maintenance 


faced by El Paso Natural Ga im the 
operation of its units 


rather 


elves. Notable exception 


Operation is site 


nlerest n the use of " 
the lo 


Most of the ruary 22. 1952. when a blade failed on 
a turbine operated by Mississippi River 
this failure 
blading was de 


held 
unit Was placed back in operation and 


maintenance prol lems 


have been in Fuel Corporation Due to 
mnection with the control accessories the rotor and 
than with the them 
to this are 


r carrvover trom the 


stator 


turbines stroved. Following repairs the 


| leak ind wate 
moler Both of these problems 


under the close 


continued in service for eight months 
to install 
rotor It ~ still in 


when a shutdown was mad 
erutiny of i new dise Ly pn 
eneineect ind successful so ervicee today 
ine expected in the near future 
on these 19 
has run from as 


half yn 


Costs 


Recent figures of EL Paso Natural 
installed cost 


15.00) 


enance downtime 
(sas Company sho i! 
of S198 per horsepower lor a 
horsepower ras turbine lation 
This cost does 1 include such 
t stator 


wale supply camp facilities 


items 


improvement ind camp 


Perhaps the most significant item of 


piping eneral overhead 


distributed tie!d costs. These 
cece il | bu i 


: heen omitted. in the 
Natural Gas shows a 33 yy 


onin operating cost 


turbines is 
~ have 
er of operatin 
interest of com 
parison sine other compan might 
under 

feel that their costs in these particular 


would not correspond to El 
It does however 


osts of a conventional 
the t whe h ive 
tleam turbines ind bei 


thre tarti time of trom 17 fer ot} 


heen TT 
nelude such 
tems as high pressure paper Vstems 
which 


should the tur 


buildings. ete 
included 
talled mn 
Operatis r costs, which include 


valer treating 


ils turbines will come as vould not 3 


of a shock : 


bine be in i refinery 


uel « 


been from 


imption of th turbines 


matt 
lO to 15 sef per byhiy 


tenance operation vdiministration 


iT taxes, interest. inst depreciation 
thre teorbeine pre ently ! list ele ure 
me ha had wl itwould be termed 


This occurred on Fel 


yi} percent hi her fo 
ventional station than for a 


r failure station 
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Figure 1. Reactor-vapor disengager, type No. 1! Figure 2. Reactor-vapor disengager, type No. 2 


New Design Features of Houdriflow 


Vast improvements have been made in the design of modern Houdriflow 
are the details on 
—Reactor vapor disengager 
—Kiln air distributor 
Kiln cooling coils 
—-Kiln withdrawal sections 


units. Here 


R. M. Shirk and D. B. Ardern, | 
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the 
mmeoof one vessel t 
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d ’ ttalyst is transported from the bottom 
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y catalytic crackin prron 
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However 
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proce 
the form 
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Figure 3 


catalyst coke 


cataly 


burnin the 
carried by the t trom 
ley ten thee 

hie il 
catalyst stream. This i 
through steam 
Avain good desien 
that all of the eatalyst tn 
cooled, and that this be ae 
ith romimum disturbanee to 


Hlow 


reactor. Llowever try 
must be removed from the 

tccomplished 
eneratior cool ‘ il 
principles require 
uniformly 
mplished 


catalyst 


The catalyst ma 
downward at over 
rea of the essed that 
italyat pellet has 
‘ entially the same residence tim 


through beth reaction 


must progres 
i uniform tlow rate 
the entire 
every individual ‘ 
mad receneration 
nmmeermye i oof par 


fulfilling thi 


Prop ! eon 


favtie 
ticular importance in 
requirement 

The mechanical features utilized it 


Houdriflow 


requirements of 


units to accomplish thes 


beat cle 
followin 


ke vt lope nis in me 


rood movir 
n are discussed in the 
ections The 
chanical desien are illustrated by com 
current Houdritlow with earlier 


bed ke ivtis 


paring 


TrheeN itt 


Reactor \ apor Disengager 

Oil charge stock is introduced to the 
above the solid hed of 
reaction zome The 


reactor flowing 
catalyst in the 
hydrocarbon vapor flow coneurrentls 
with the catalyst through the bed to 
the level of the re 


He re the Vapors are se par ited 


rctlor Vapor dis 
enevavel 


from the 
the reactor for 


removed from 


distilla 


‘ italvst ind 


transter to a 
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Kiln-air inlet and catalyst withdrawal section, type 


biiener w he rein li ht hydrocarbon 


and crate ke d 
Hieh molec 


tlar weight hydrocarbons entrapped in 


ist catalytic rasoline 


is ol ire fractionated 
the catalyst are also removed through 
the disen 


pun with 


iver by counter-current strip 
w hic h I> 
below and flows upward to the dis 
Operating conditions at the 
ibout 875-900 | 


steam introduced 
engvavel 
disenvaver iret and 
6.0) psig 
In the re 
desi 
hon 


Uripopere or 


ictors of earlier moving bed 
downwardly flowing hydrocatr 


vapors and upwardly flowing 


purge steara are disen 
ived from the catalyst under a 
of inverted \ shaped sections 


identified as channels. and are 


rroup 
herein 
removed 
hollow 
rectangular beam. This arrangement is 
in Figure |, Since the 


of oy pron 


trom the reactor through a 
qquantiyys 
which can he disengaged 
sinole level ol 
idditional 
achieved by 
| ] 


enhannet ( 


under a channels is 


limited capacity may be 
superimposed lavers of 
onnected to the main chan 
pripres 


The central beam penetrates 


nets bey Vapor 


and Is 





welded to the reactor shell at one end, 
with the opposite end supported on a 
shell bracket. The collecting channels 
are slipped over nipples in the side- 
walls of the 
brackets at the 
minor 


beam and seated on 


shell 


movement 


Allowance is 
made for due to 


small differences in temperature he 
tween the shell and the internal parts 
Although efforts are made in 
to hold tight against the 
heam, working duc to eXpansion some- 


sullicient for 


design 


( hanne Is 


times creates a clearance 
vapors to short cut the usual path and 
flow through the gap between the 
channel italyst fines are 


and beam. ¢ 


beam and are 
with the Vapors to the distilla 


they settle out 


carried into the swept 


along 
she rt and 


tion tower 


' ire periods cleaning 
Dun lo the nature of thee design. it 
difficult to obtain a 


structior he ctor 


0) feet deep ace 


ood rigid con 


beds vary from 5 to 


ordit ro thre 


requirements and vertical le 


the disengager element 
iween about 5 and TE psi based upon 


eross cross sectional area of the re 
actor, The 
hetween LO and 1.6 
minute. Not only the ve 
but a ce 
thrust is transmitted to the channels by 
effect of the 
have to be free to 
tied to 


and pres autions have 


linear velocity of the cata 


lyst is feet per 
rtical loading 


rtain degree of horizontal 


the dynamic catalyst 
Since the 


‘ \pand thes 


channels 
cannot be rigidly 
prevent upsettin 
to be taken by the installation of elab 
orate expensive brackets. ete 

After several changes in design an 
arrangement Was developed which is 


vuides 


extremely rigid and does not have any 


‘. 
of the aisadvantages of the earlier de 


sien. Figure presents the reactor 


Vapor disengager now in use in. the 
newest Houdriflow units. Hvdrocarbon 


Vapors and purge steam are disen 


vaged from the bed under a battery of 
inverted V-shaped channels similar to 
the earlier design. In this arrangement 
shell is 
diameter at the disengager 
than the bed diameter. The 
lowe! portion of the reactor hed is 


<kirt of the 


the reactor coned out to a 
level 
vreater 


contained in an innet sume 
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Figure 4. Kiln-air inlet upper zones 
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Figure 6. Kiln-shell contained cooling coils, type No. 2 


r as the reactor shell above. It skirt and channels 


is welded in at the top of the cone and Disengaged vapors flow out both 


extends 


to support the channel see ends of the channels and around th 


tions. A completely rigid construction plenum to the reactor vapor outlet 


is achie 
into the 
eXists si 


issure 


Ve d by we lding 


the channels nozzle. The plenum volume is de 


skirt. No expansion problem signed to keep the vapors below cata 


nee Vapors in the 


uniform temper 


‘outer plenum — lyst carrying velocity so that catalyst 
ature for the carry-over from the reactor into the 
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Figure 5. Kiln-shell piercing cooling coils, type No. | 


REEINER 


outlet line is eliminated Additional 
rows of channels supported on vapor 
pipes above the bottom channels can 
be used for increased capacity Phese 
rows can be rigidly tied together also 


Kiln Air Distributor 

While concurrent vapor and catalyst 
flow have proved best in reactor oper 
ation, the Opposite is true in kilns. The 
minimum volume requirement for a 
given amount of coke regeneration 
with a specified quantity of air is 
achieved by using countercurrent flow 
of air and catalyst. Therefore good 
kiln design requires a scheme for uni 
formly distributing the regeneration 
air across the entire area of the cata 
lvst bed by means of facilities which 
achieve maximum uniformity in cata 
lyst flow through the vessel 

The upper portion of Figure 3 
shows a channel and beam type con 
struction of kiln air distributor used 
in the earlier moving bed units. [It has 
ispects similar to the first: reactor 
vapor disengager design of bFigure | 
The catalyst withdrawal portion of 
Figure 3 will be discussed later 

Referring to Figure 3 air is piped 
into one end of a centrally located 
rectangular beam. The opposite end 
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Figure 7. Kiln-air inlet and catalyst withdrawal section, type No. 2 


closed 1 hie Iwo of the le im 
propect through and are upported i! 
pecial rectat ilar nozzle in the kilt 


hell Air [riiss« 


lateral distributing 


from the beam into 


channel hich are 
supported on nipples inthe beam wal 
and on brackets at the shell. The 
lyst flows downward through the nar 
channel \| 
insulation ha 
little trouble il 


cata 


row rap hetween the 
thou hi kiln 


ere rally 


internal 


wen very 


ippeared to be good insurance to pro 


vide a grating above the channels so 


that 
would not plu ’ 


mall spalled pieces of insulation 
the catalyst path. Sev 
eral longitudinal louvres are provided 
ime the faces of the channels 


into the bed Phi 


rt duc 


sloping 
to allow ur flow 


Provision is necessary sine the 


tion in catalyst flow area at the chan 
so much that the 
of the total quantity of at would stop 
the catalyst flow in the 
the channel 
While this air 


used satisfactorily 
Phe beam must be 


nels is upward flow 


riulpes hetween 
distributor design is 
being there are in 
herent drawbacks 
free to take considerable 
through the kiln shell 


expansion 
since the beam 
while the kiln 
200 FF. The ree 
makes expan 
difficult) and 


been a probe m 


may operate at 
hell is at less 


tangvular ere 


ron pont desieon cptiile 


iir leakage ha 
As in the similar 


contraction of catalyst flow 


reactor desien the 
irea under 
1 15-foot bed into a number of parallel 


i consider 


thrusts 


long narrow raps results 


ible vertical and horizontal 


Provisions against channel overturt 


in are complex since rigid support 


' f channels j impracts il because 


L thy 


‘ eX\patision allowance 
The eoenter 


necessa;’ry 
beam with a flat lop re 
<ults in an area of catalyst stagnation 


which is undesirable. Variations in air 


velocity alone the bee im ind across thre 


channels and an indeterminant amount 
of catalyst 


louver creates some 


plugging in the channel 
uncertainty about 
the uniformity of air distribution over 
section of the kiln 

A decided improvement in kilm air 
distributor design 
latest’ Houdriflow 
Figure +. Catalyst is passed through 


engaging section by 


th cre 


emploved in the 
units is shown in 
the ain means of 
i number ot pipes equally spaced in 


dished he id, 


the same 


concentric circles in a 
located in 
with the 
adequate plenum is 
vided between the head and the cata 
lvst bed that air can flow 
from the nozzle to all the air 
without disturbing the catalyst 


Nir pripee are 


circles alternating catalyst 


pipes. An pro- 
be low stv) 
inlet 
pipes 
bed 
hkach catalyst pipe ts topped with a 
conteal rating cap to prevent spalled 
other 
kach 
covered with a cap having 
Both of 


designed to be as 


pieces of insulation or any 


debris from plugging the pipes 
ir pipe | 
1 number of cireular louvers 
these caps are 
sembled from a few small castings so 
that their 
simple 
The dished 
strongest 
sible 1 Dane 
takes care of eX pansion diflerences re 
from. the 
existing at this 
1050) to 


construction. ts cheap and 


head ives one of the 
tvpes of construction pos 
to its shape it naturally 
wide range of tem 
level. Tem 
1150 | 
through the pipes 
and from 200 to 1000 for the air. The 
kiln shell is approximately 200 | 


sultin 
perature 
from 


peratures vary 


for catalyst flowin: 


Both excellent air distribution in the 


catalyst bed and very uniform catalyst 


flow patterns are heing achieved with 


this design. and low maintenance costs 


long service are being experi 


Coupled with thes 


and 
perform 
ance advantages is the fact that the 
only about 65 


enced 


dished head design cost 


of the cost of the hie in ind 


percent 


channel construction 


kiln Cooling Coils 

Since the crackin 
dothermi« heat 
the reactor On the 
coke 


siderable amount of 


reactions are en 
must be ipplied to 
other hand. the 
liberates a con 
hieh must 
from the kiln. A’ laree 
heat of combustior 
kiln bey the 


portion of 


combustion of 
heat 
be removed 
prop 
- carried from the 


sich. in turn 


rrtion of thr 
catalyst 
supplies i 
Sone 


times if ts possible to achieve a heat 
which the portion 


th reactor heat requirements 
balaneed design in 
of the heat of 
from the kiln by 
to the heat requirement in the 
However. heat balanced design results 
flexibility 


variables 


combustion removed 


the catalyst 


equal 


reactor 


in limitations on operatir 
! 
enanees iti 


stock composition oil 


~irhee processit 


neh as charers 
erate kins Conversion 
heat Operat 
ing flexibility can be achieved by in 
facilities for 
Furthermore, us 


Col e rate or 


level, upset the halanee 


corporating cooling the 
catalyst of cooling 
coils provide s added protection against 
overheating the catalyst during com 
bustion. For thes Houdriflow 


kilns are equipped with catalyst cool 


reasons 


ine coils 


In kilns 


pounds coke hour ot 


desiened to burn 2000 


more. the car 


bon is burned off the catalyst in two 


or three steps since complete burning 


im a single FAS AL would cause ovet 


the catalyst with resultant 
The catalyst 


hetween the 


heating of 


loss in activity. cooling 


coils are installed burn 
wo Iv pes ot cooling coils 
both of 


given excellent service 


ng Zones 


have heen used which have 


The shell piercing type is shown in 
Figure 5 in plan and elevation. This 
desien consists of a group oft continu 


ous horizontal coils, usually four or 
Adjacent horizontal 
with welded 


pressure tight 


runs are 
bends 
in external header 
boxes. The straight leneths of pipe are 
supported in sleeves through the kil 
shell 
vertical beams reachin ero 
kiln and spaced so that stresses 
piping are kept at a low level 


more, 


connected return 


and internal insulation and by 


The catalvst downw ird 
outside of the coils. The 
is accomplished with water in 
\ pump takes suction 
from a steam drum and circulates the 


passe <= 
around the 
coolin 


a closed circuit 





through the coils at a high ve 


Effluent from the coils returns 


valet 
locity 
to the drum, where steam flashes off 
and is delivered to the refinery steam 
main. In other words the design con 
sists essentially of a water tube boilet 
itilizine hot fuel \ 
dual first. the 


catalyst is cooled to desired operating 


catalyst as the 
objective is achieved 


valuable 
| lash 


drum pressures vary from 150 to 600 


temperature and second au 


supply of steam is provided 


psig according to the requirements of 


the different refineries 


One very important feature of this 
coil design is that each coil is 
pipes 
equal cooling over 
the entire cross section of the kiln 
Phe coils are manifolded 


th individual inlet and outlet valves 


coolin 
» sinels series of 


oOntintlotls 
the retey providit 


xternally 


Irrespective of the number of coils in 


service all the catalyst receives equal 
cooling 

In operation the ton row 1s alway 
first third 
,er rows placed itt operation is 


Thus the which 


load of catalyst and are ex 


pul in service with second 
ind | 
requ red upper coils 
carry the 
posed to the highest catalyst tempera 
circulating at all 
is kept below 


Coils not in sery 


cool d 


tures have vater 


times so that the tubing 
scaling temperatures 
ice are only exposed to the 
catalyst 

A second coil 
shell contained cooling 
iW | re Ooo 
views, All of the 
the first coil desien are 


thi irrangement 


design, identified as 


coils. is shows 
plan and two elevation 
process advantages of 
included in 
There are important 


mechanic il differences however 


Phe entire len rth of each coil in 


cludit return bends. is contained in 
side the kiln shell. Main beam 
erse the kiln parallel to the coil piping 
ind rest on shell brackets. Light weight 
short support heams are stacked he 

mothe carry the 
coils. The return shell 
brackets Phe arranged so 


that laree sections of coil can be shop 


tray 


main beams to 
bends rest on 


desien }~ 


fabricated and only jumpovers around 


} need he we lded inside 


me man hve im-~ 
the kiln 

The ‘ hoice hetwee " the two coil di 
subjeet to. the 


-1UTlis i> preference of 


the refiner. The shell prere ing type 

‘ ipital 
ind the 
It does 


i sinele 


somewhat 
cst d w to the 


more expensive in 
shell openit 
e pressurized header boxes 
tllow for easy re placement of 
run of pipe in case a rupture occurs 
The hell « requires 
" derabl i leakis 
pipe. particularly if it is in a 
el. Actually the 
hoth designs is so good 
indication of differential 


requirements h is been obt Lined 


ontained desien 
handlis to vel 
lowe! 
performance record 
that no 


rriainte 
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Figure 8. Kiln-air inlet and catalyst 


Kiln Withdrawal Section 
The provisions for withdrawing 
bottom of the kiln 


important 


catalyst from the 


comprise one of the most 
parts of the Houdriflow unit. The im 
catalyst flow 
through the reactor and unequal burn 


kiin ean 


withdrawal section of 


portance of uniform 


ine’ rates in the result from 


poor flow at the 


the kiln 


The catalyst 
older moving bed units and in the first 
of the Houdriflow kilns is 
the lower part of Figure 3 
situated at suit 
Phe bottom plate 
holes The see 
ond plate up has two concentric circles 
of holes The third plate has 
circles and the top plate eight circle 
The holes in’ the 
so that 
holes approximates an annular open 
ing in the flow plate Thus the total 
the kiln is first col 
then in four 


withdrawal used in 
shown in 
hour hori 
zontal flow plates are 
ible vertical -pacineg 
ha i single circl ol 
four 
circles are closely 


in ellect each circle afl 


sprue ‘ d 


catalyst flow in 
lected into eight streams 
then two. and finally one annular 
stream which flows equally to the out 


let nozzle 

The flow supported ome 
ibave the Th. ~t in 
turn are supported by the bottom cone 


de id load hack 


Sines 


plates are 
other by prosts 


which carries the into 
the kiln shell 
pansion allow ines Is 
flow plates at 
shell at 
fastened 
number of 


considerable ex 
nece inv be 
bon | ina 
Jin) the plates can 
with tide bolt 
After a eveles of heating 
up ind cooling down the plates 
slick that the 


ofl hole ive not properly 


tween the 
the kiln 


only be 


mas 
out of place “0 cirele 
tliened one 
to another and poor cat ilyst flo pal 


terns may 


A ser 
1 more dependable method of catalyst 
ollection This 


same 


re sult 


ond le put le veloped le ve 


shown in Figure 7 


arrangement is in use under the 


withdrawal section, type No. 3 


distributor as 
Catalyst feeds 
holes in 


beam and channel ait 
was shown in Figure 3 
through concentric circles of 
i flow plate into a group of concentric 
through 


pereent 


cones which in turn discharge 
( irefully spaced annuli Phe 
ive distribution of the 

outlet hetween the 
nuli is equal to the 
distribution of the 


each cone thus assuring uniform flow 
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natural 
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catalyst flow patterns 
considerable verticle over the 
new 
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Figure koa combination of 
that design with the principles of the 
concentric annuli drawoff was avail 
able. Figure 
each of the catalyst pipes through the 
dished head is directed into the group 
\ small hemispherical head 


s used to position the discharge ends 


& shows how the flow in 


ofl Cones 


of the catalyst pipes 

his latest desien reduced 
the vertical hereht Also 
Ivst may be flowing at 
boo} 
usually employed 
duces the 
con equently the initial cost 


further 
mee eata 
temperatures 
alloy construction. is 
and this desien re 
and 


up to 


material requirement 
Original presentation of th ma 
terial was before the Petroleum Divi 
at Americ in Society of Viechanical 
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Figure 1. Fluid coking compared with delayed coking 


Figure 2. Fluid coking unit 


New Fluid Coking Process Unveiled 


The most recent process contribution to the solution of the fuel oil problem 


is Esso’s new fluid coking process. Detailed below are important data on operating con- 


ditions, yields, and design factors. 


A. Voorhies, Jr., | 
H. Z. Martin, 


THE ESSO Laboratories at Linden. particles, the availabl 
N. J.. and at Baton Rouge. La.. have heating is very laree 
developed during the past few years 
1 new coking process which has been Incentive 


named fluid coking.” Basically. thi During recent years there has been 
process is an adaptation of the fluid considerable incentive for upgrading 
residua because of the spread in price 
between crude and fuel oil. Only dur 
ing the period 1910-16 did fuel oil 


prices equal those of crude The cde 


ized-solids technique to the coking of 
crude residua and similar low-grade 
rils The Hhuid coking process employs 
o catalyst; it depends on a cireulat mand for heavy fuel oil relative to 
ing stream of finely divided coke pat lighter petroleum products has been 
ticles to furnish the heat necessary to steadily decreasine with the vears 
awccomplish the coking reaction. By Therefore. refiners have been seeking 
irtue of the small size of the coke economical methods for reducing fuel 


nl production based «© vacuum dis 
tillation. de-asphalting. and cokin 
Vacuum distillation has found ex 
tensive use in maximizing the produ 
tion of catalytic erackine feed stock 
tlthough the extent to whieh erude can 
be reduced by this means t- dependent 
on crude quality Pherefore. the quan 
tity of the resultin residuum may 
vary from as little as approximately 4 
pereent for such crudes as South Lowi 
ina to JO to of percent for some of 
the heavier erude shich are now 
coming into the picture, The chief lim 


lations to at nerease in the amount 


12, 
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but also 
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duplic ite vessels are needed 


because a relatively lone 


required to complete the 
reaction 


Although 


long time 


known fora 
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uecessful operation of a cokin 


refiners have 
how to produce 
pro 
ess is more directly dependent on the 
method of decoking 
peared desirable lo 
but the first 
ploved this feature was not announced 
LOW, 


It has always ap 
decoke 


process 


continu 


ously which em 


in the literature until when the 


continuous contact was dis 


closed 
The recent 


process 


by Stand 


ard Oil Development Company of the 


innouncement 


ivailability of the thuid coking process 
makes 


truly 


for licensing now available to 


the industry another continuous 


No periodic 


removal of coke 


process shutdowns for 
are required, and the 
maintained continu 


reactor can be 


the desired condi 
The 
quired is considerably 
for delayed coking. As 
Figure | shows a comparison of plant 


fluid coking 


units of the same feed-charve capacity 


ously at operating 
vessel re- 
than 


an illustration, 


tions single reaction 


smaller 


izes for delayed and 
hstimates indicate that the process will 
he lower in investment and operating 
older cokin 


costs than are the 
re thod- 


History of Fluid Coking 
Development 

Standard Oil Deve lopme nt Company 
has ar sive background in the d 


f ia troleur processing Of 


exter 
velopment ’ 
vhich employ thuidized-solids 
technique Work on tuid 
erackin tarted well before 
War Il, when a process was p 
needed to 


eration 
catalytic 
World 
irticu 
increased «te 
ol isoline of higher 

The first commercial 
placed nm operatior it the 
e rehnetr in May 1942 
tablished prin iples of 
operations which resulted 
erackit develop 
ipplied to thuid 
ind now to tuid cok 
Other applications of the fluid 
ids tes preparation 


of plithalic 


larly meet the 


italytic 
ment have ree heer 


hvdroformi 


hnique are the 
inhvadrice the 
ot limestone the 


calcination 


manutacture of act 


vated irbor ind the roasting of 
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fluid COR 
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| \periment il studies on 
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thu d solids 


served to 


ne vere 
mall ( 


mit. These 
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pilot 
prelimary tests 
possibilities of the 
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Next. a 


process Was conducted in 


how the 
nted out the 
ind development 

study of the 


process 
resea;re h 


il dl previ 


svstematie 


PETR 


a unique bench-seale” pilot plant 
with heated 
in a fluidized sand bath. Here it 
established that favorable vields could 


the 


interchangeable reactors 


was 
from heaviest 
that temperatures in the 
range of 850 F. to L050 | 
suited for catalytic cracking feed-stock 
produc tion. However. these small units 
batch fluid 
was needed to demonstrate con 
coking 


100-barrel pel day 


he obtained even 


pitches and 


were we II 


were units, Larger equip 
ment 
tinuous fluid and attention was 
turned to a pilot 
plant. 

Ideally suited for this study was the 
original 100-barrel-per-day fluid cata 
cracking built at 


Baton Rouge in and used since 


lytic pilot plant, 
OW 
projects, ine luding 


then for several 


uid retorting of oil shale and demon 
stration of the Model IV fluid cracking 
With a few essential modi 
fications, the plant was converted from 
a Model IV eracket 
coking plant. Of the 
feed-introduction was 


unit design 
catalytic into a 
course, entire 
=Vstem new mn 


order to direct injection of 
pitch into the reactor. Only sufficient 


heating of the pitch feed is required 


to lower its viscosity for easy handling 


Process Features 

A schematic flow plan of the ele 
ments of a fluid coker is 
Figure 2. It will be observed that the 


hasically of a 


shown in 


unit) consists reaction 


burner vessel. Operatin 
pressures are substantially atmos 
but higher if desired 
The residuum feed is prehe ited 
then Is injected into a bed of hot fluid 
coke 


im the 


vessel ind i 


pheric may be 
ind 


vhich are formed 
These pheroidal coke 
ilthough 
than fluid 


I> provide 


ized particles 
pro 

particles are small i ize 
enerally somewhat coarse 
erackin ind th 
large amount of surtace 

of fluidized material. This large su 
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evaporation 

products ind 
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Phe ba 
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fine partiel 
the feed 

is. therefore 
At reactor 
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tribution 
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the viscosity 
» that its dis 
surface of the fluid 


ized solids is rapid and uniform ly 


le mper ilures 
is low 


over thre 


the reaction zone the he fractions 
of the feed stock are onl }) 
ized. most of the erackis 


eflected in’ the 


ivicl 


irthy vapor 


reaction 


being liquid phase 


products 


However the more volat le 
ire rapidly evaporated from the sui 
face of the coke so that the products 
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consist of a dry overhead and 
dry coke. Excellent mixing takes place 
in the fluid bed. and this gives virtu 


conditions in the re 


Vapor 


ally isothermal 
actor, just as is the case in fluid cata 
cracking. 

The vapor products from the fluid 
taken overhead through a ey 
upper 


lytic 


hed are 
clone separator located in the 
end of the reaction vessel, Most of the 
entrained solids are separated at this 
and fluid bed. 
The overhead product. with a small 
amount of coke dust, is then passed to 
fairly conventional refining equipment. 


point returned to the 


returned to 
back the 


which has es- 


Some recycle bottoms are 
in order to carry 
coke 


caped through the evclone and to per 


the reactor 
small amount of 
mit recracking of the bottoms into the 


ras oil boiling ranve 


Che heat for carrying out the coking 
process is generated in the burner ves- 
sel. The fluidized coke from the re 
actor, which has been steam-stripped 
in the bottom of the reactor, is trans- 
ferred to the 
system. 


burner by a standpipe 


riser Air is supplied to the 
bottom of the burner. and only enough 
coke is burned to maintain the system 
in heat balance. For example, the tem 
the fluid-bed burner may 
L100 to 


perature in 
be maintained in the range of 
1200 | In 


amount of coke burned is equivalent 


a typical installation the 


to + to 5 percent by weight on feed. 
If desired, 
substituted for 
heat from the 
ferred to the 


may be 
The 


extraneous fuels 
the coke burned, 
burner vessel is 


reactor by the mainte 
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100-Barrel-Per-Day Fluid Coking Plant— 
Once-through Operations on Three Vacuum 
Residua 
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Batch 
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Feed Inspections 
r “ Al i 
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Correlated Yields on First Pass 
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Product Quality 


Figure 3. Photomicrograph of fluid coke 


nance of a flow of solids between the 


two vessels, 

Because only a part of the coke de 
posited is burned to supply heat, the 
coke particles grow in size during the 
process In order to counteract the 
growth process and to maintain a con 
stant particle-size coke inventory, fine 


coke added 


serve as “seeds.” 


must be continuously to 


erowth The seeds re 
quired can be supplied either by grind 
ing withdrawn coke in external equip 
in the unit itself 

coke is 
than the 
coke, the 
weight of seed required is only a small 


coke 


ment or by devices 


However because the seed 


much smaller in diameter 


average of the withdrawn 
percentage ol the weight” of 
withdrawn. 


\. can 


process is flexible in the range of pet 


readily be visualized. the 
missible operating conditions. For ex 
ample, higher or lower temperatures 
may be en ployed. Also. there is con 
in the choice of 
size of the fluid 
this coke 


is somewhat coarser than the 


siderable flexibility 


particle circulating 
coke 
rere rally 
normal fluid cracking catalyst, which 
100-mesh 


However. circulating 


is largely material through 

The tluid coking 
pletely continuous, and operates just 
fluid catalytic cracking 
But. aside from the continuous nature 
of fluid coking 
some other advantages over conven 
tional delayed coking, No preheat fur 
nace is required. Residua are normally 
200 to TOO | ind this 


pros ess is com 


as simply a> 


the process possesses 


ivailable at 


temperature is adequate for good feed 
dispersion. Thus, the furnace-coking 
problem is not a factor in the process. 
There appears to be no feed limitation 
if the stock can be handled in pumps 
and pipes. Fluid coking pilot plants 
have been operated on feeds which 
range from whole 
crudes to residua having 


1200 F. initial boiling point 


vary in boiling 


close to a 


100-Barrel-Per-Day Plant 
Demonstration 

Phe 100-barrel-per-day fluid coking 
unit at Baton Rouge has been in opera- 
tion for more than a year. Because the 
vield structure from the fluid coking 
process already had been determined 
in small-scale laboratory equipment, 
the primary purposes of operating the 
100-barrel-per-day plant were to get a 
convincing demonstration of the op- 
erability of the process and to get en- 
vineering data for large plant design. 
The operation ota pilot plant on the 
scale of the 100-barrel-per-day unit 
vives an excellent test of the operabil- 
ity of a new process. During the opera 
tion of the LOO-barrel-per-day unit the 
problems associated with continuous 
operation on a large seale have been 
systematically worked out, and operat 
ing techniques have been continually 
improved and perfected The vear of 
experience in the operation of the LOO 
harrel-per-day plant has clearly dem 
onstrated the fundamental practicabil 
ity of the fluid coking The 
circulating coke system has operated 
exceedingly well, and problems which 
auxiliary 


process 


arose in connection with the 
equipment have been successfully met 

Qne problem was to iimd the best 
way to distribute the put h into the 
fluid coke so as to 
vet optimum distribution of feed. As a 
result,a very satisfactory feed-injection 


bed in the reactor 


system was developed and successfully 
demonstrated. Another proble m which 
had been anticipated was associated 
with a tendency to form coke in over 


phe nomenon 


equipment Phi is a common 
ends are 


How 


innhie LI 


when heavy 
processed at high temperatures 
fluid coking 
ently minimizes this problem 
esstul 
out. For example, a 
100-barrel per day unit was terminated 
00 hours 


ever, the proce 
and a 


worke d 


run in the 


very ste olution was 


recent 
than 


voluntarily after more 


at design conditions without any pres 
sure drop in the overhead lines up to 
the point where quench oil is normally 


introduced in commercial equipment 


Typical Yields 

Py pic al fluid coking 
erations in the 100-barrel-per-day plant 
on three feed stocks are 
Fable 1. The all vacuum bot 


vic lds from op 


shown in 
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129 





New Fluid Coking Process 





South Louisiana mixture is 
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Hawkins are much heavier 
These 


ones 


toms, The 
a light 
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ever, it is 
necessarily the optimum cut point. This 
point will depend upon the feed stock 
anecl the Also. it 
hould be Loo 
barrel-per-day plant was 
to obtain 
data ina 
Fable | 

The coker naphthas from the three 
feed hown in | ible | ure 
imilar except for sulfur content and 
that value the feed stock 
Unlike the relatively uniform quality 
of the the quality of the coker 
is oil is ¢ iflected by the 
charge stock 
that the 


Oulisiana re siduum 


operating condition 
emphasized that the 
run primarily 
operating® ind engineering 


the vields 


ire not optimum 


henee shown int 


jute 


varies with 
rasoline 
onsiderably 
character of the coker 
In Pabl 1 at can te 
hivher South | 
ive a hi APL eravity and lowes 
irbon gas oil than the 
Basin and Hawkins feeds 
the coker bottoms follow 
the same trends. In general, the quality 
of the coker bottoms ts 
that of the re 

In order to ¢ 
with | 
cessive pass coking ha 


—ere'ri 
rack 
hes 
(onradson -¢ 


blk 


Ours 


he viel 
On 
not tar trom 
<iduum feed 


vields 


to extinction, sue 


timate ultimate 
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been conducted 
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through 
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11S I. bottoms from ones 
coking. From these data ultimate 
for oking 
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TABLE 2 


Estimated Ultimate Yields from Fluid 
Coking of Two Vacuum Residua 
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Feed. Stock Source 
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Ultemate Yields, Percent on Feed 
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‘Wie WIS FF. EVT Quality 
Gra rl 
wah t 


converted from fuel value to 76 to 85 
percent by volume of gasoline and gas 
oil and 24 to 36 percent by weight of 
fuel products. It will be noted that the 
coke yields are close to the Conradson 
carbon of the feed, This is 
typical of the data on a wide variety 
of feeds, and is another 
fluid coking differs 
coking. In the latter process coke yields 


are closer to twice the feed Conradson 


original 
way in which 


from delayed 


( irbon 


Properties of Fluid Coke 

The coke produced in fluid coking 
has some interesting and unique prop 
erties. Its fine, but uniform, particle 
size makes it easily handled as a fluid 
but 
solid 
(as seen in photomicrograph, Figure 3) 


make 


some unique applications 


nevertheless. it is a clean, dustless 


The roundness of the particles. 
is a which may 
sible 
Chemical and physical properties are 


Table 3. The 


ind volatile matter in 


property pos 


low hydrogen 
the coke 
the calcination 
the 
expected to find its 
established markets for 
coke e.g as fuel, for 
for products 


being 


viven in 
are an 
which 


The 


indication of 
takes place mn 
coke is 
the 


burner vessel 
way 
already 
petroleum 

other 
on the 


material 


electrodes and 
Studies are 


Huid ‘ oke 


manufacture of 


use of 
the 
the 
The transportation 


made 
as raw for 
electrodes for 
aluminum industry 
of Huid coke can be adequately handled 
lines. gondola railway cars 


bey pape 
barges. and other carriers 
Cracking of Coker Gas Oil 
kor the coking operation 
vields shown in Table 2 are based 
on the produetion of a 430 F. to 
las I ras oil for 
As already pointed out 

the TOS | 


Iwtie cracking 
Phe optimum end 


reevele 


thre 
=tbese quent cata 


the chores ot 
cnrrie hat ar 


provtnit 


cut pom ts 


bitrary 
may hve hi ther or lower depend 

¢ on the composition of the original 
residuum. with metals 
nickel, vanadium 


desirable 


catalysts 


respect to 
whic h are un 
cracking 


a similar situation 


Iron 
contaminants of 
Of course 
exists in the primary distillation of the 
crude in vacuum towers to produce a 
high end-point virgin gas oil for cata 
lytic cracking. In this primary vacuum 
fluid coking. 
quantities of very high-boiling volatile 


nickel, 


overhe ad 


distillation. as in trace 


metal compounds vanadium. 
taken high 


gas oils are produced, and 


iron are when 
end point 
the quantity of such trace catalyst poi 
Ons depends both on the cut point 
and on the composition of the crude. 


In the preparation of feed stocks for 


l’eTROLEUM 


catalytic cracking it is generally eco- 
nomical to go to the highest end point 
with tolerable 
catalyst contam- 


of gas oil consistent 


quantities of these 
inants. 
However. in many refinery. situa- 
tions, especially when catalytic crack- 
ing equipment is not available, the op- 
for a very simple 
fluid coking and 
In this case the fluid 


once-through 


portunity exists 
combination of 
thermal cracking 
coking is 
which somewhat shrinks the size of the 
and the total coker over 


conduc ted 


coking unit 
fraction may 


crack- 


head minus the gasoline 


be fed 


ing unit 


directly to a thermal 


Commercial Application 

Standard Oil Development Company 
is making the process available to the 
under license at reasonable 
royalty rates. As already 
affiliates of Standard Oil Company 
(New Jersey) have plans for building 
three fluid cokers in the Lnited States. 
The first installation, 
which is already in the design 


the Billings, Vont.. 
The Carter Oil Company 


industry 
announe ed. 


commercial 
stage. 
is for refinery of 
This is a 
O00-barre! per day unit. and is sched- 
uled for initial operation in late 1954 
ksso Standard Oil Company plans to 
follow about a vear later with a 10. 
0O0-barrel fluid coker at Baltimore and 
a 21.000-barrel unit 

Original 
terial was before the 
Petroleum 
1953 


at Baton Rouge. 

this ma- 
ssrd annual meet 
Institute, 


prese ntation of 


nme. American 
Chicago. November 9. 
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The Lummus Continuous Contact Coking Process 


Designed to convert low value residua into more useful middle distillates, 
the first installation of the new process claims these advantages 
® Continuous rather than batch operation 
® Higher octane gasoline 
® High yield of olefins 


Valentine Mekler, A. H. Schutte and T. T. Whipple, |! 


Yew 


THIS IS ESSENTIALLY a report feed. and coke. The unit has been in sented in this article 
on the performance ol the first com operation for the past eight months 
mercial continuous contact coking unit during which period vields over a wide History of Ie velopment 
erected in the MeKee refinery of The range of operating conditions were Phe development work on the con 
Shamrock Oil and Gas Corporation obtained. The outstanding feature of tinuous contact coking process has 
Sunray. Texas. It was designed to — the unit is its flexibility and ability to been carried out during the past six 
process vacuum distillation residue handle feed stocks much heavier than vears, and was described in earliest 


from Panhandle crude oil-—at a nomi normally can be processed by con 


nal charge rate of 1000 barrels per ventional delayed coking. 
dav for the production ot cas, vas Data on vields product specifica MAINTENANCE / OPERATION 
oline. gas oil for catalytic cracking tions, and op¢rating costs are pre ‘ k 
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CONTINUOUS CONTACT COKING 
YIELOS VS. TEMPERATURE 

















YIELO, PER CENT BY WEIGHT 

















1000 


AVERAGE REACTOR TEMPERATURE, DEG F 


Figure 2. Correlations of product yields vs. reactor temperature 


publications This work was ac 
complished with: (1) a laboratory 
unit; (2) a 50 barrel-per day pilot 
followed 100-barrel 
per-day semi-commercial unit; and, 
finally, (4) the commercial 


this Yield 


between the laboratory 


unit by: (3) a 
unit de 


correla 


scribed im paper 


tions unit and 


the commercial unit have been estab 
lished. The laboratory unit now is used 
to evaluate any stock with reasonable 


confidence 


Description of Unit 

Figure lisa simplified flow diagram 
of the 

The unit consists essentially of: (1) 
in which the oil-wetted coke 
seed” coke 
bed: sufficient time is 
for the crack 


and drying reactions; (2) 


1000-barrel-per-day unit 


a reactor 


particles or flow down 


ward isa den ‘ 
provided in the reactor 
in coking 


a reheater n 
coke is raised in temperature to supply 


which the circulating 


the heat of reaction, some sensible heat 
to the feed 
a coke-circulating 
the mass-llow” 

the coke as a dense 
and, (4) a fractionation system for the 


and radiation losses: (3) 


system which uses 
principle to elevate 


unagitated column 


separation ol products 
feed is 
hottom of the frac 


The vacuum-residue intro 
duced into the 
thonator, where it is 


evele stock and further preheated mia 


mixed with re 


tubular heater to approximately 700 | 
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This feed is mixed thoroughly with the 
hot circulating coke stream. The 
lighter portions of the feed are vapor- 
ized. and the heavier constituents are 
retained on the coke particles as a 


film. As the coking 


film is converted 


liquid reaction 


proceeds the into 
ras. hydrocarbon vapors, and residual 
coke, and the latter is retained on the 
seed particle, As successive increments 


of coke 


crease in coke-particle size occurs, The 


are deposited, a gradual in 
larger particles, which have a diametet 
of approximate ly one-half inch or 
more, are drawn off continuously as 
product coke to maintain a nearly con 
stant coke 
vapors from the reactor, at a tempera- 
ture of 900 to LOOO | 
and released to the fractionator 
the bottom of the 
coke 


low-pressure mass lift which is “pow 


inventory in the system. The 


are quenched 
krom 
reactor the dried 
is elevated to the disengager by a 
ered” by the reactor pressure ot So 
psig The coke 
flows by gravity 
where it is heated to between LOOO and 
L100 Fb. by 
portion of the coke 
is discharged intermittently by 
into the lock tank, from which it flows 
into the lift tank to start another evel 
of the coke cireuit 
culating the coke is supplied by 150 
psig steam at the lift tank. The se 
quence of coke flow from the rt heater 


lock tank is controlled 


matically by a evele timer. 


from the disengage 


into the reheater. 


vas-firing or by burning a 


| he reheated coke 


eravils 


The enerey for cu 
and auto 

This is the first commercial installa 
tion of the “mass-flow lift” developed 


by Union Oil Company of California 


[he coke circulation is continuous and 
smooth. The rate of flow is controlled 
by a rotary star valve above the re- 
heater. Only one coke level must be 
controlled—that of the reheater. The 
coke-circulation rate may be increased 
or decreased by varying the speed of 
the rotary star value. 

The ratio of oil to coke for normal 
operation is LO barrels of oil per day 
per ton of coke circulation per hour. 
i.e., | pound of oil per 14 pounds of 
coke circulated. 

The highest elevation of any equip- 
ment is 80 feet above grade. The re- 
actor and reheater are supported from 


TABLE 1 


Properties of Charge Stock, Yields, and 
Product Specifications 


Texas 

Panhandle 
Vacuum 
Bottoms 

Charging Stock 

Gravity, “API 

Material boiling at lows 

by volume 

Sulfur, percent by 

Conradson carbon, percent by 

Viseosity (Saybolt Furo! 

Characterization factor, UOP 

Percent on crude 

Operating Conditions 

(hl inlet temperature, I 

Coke inlet temperature, I 

Coke outlet temperature, I 

Average reactor temperature, | 

Reactor pressure, pag 

Mass Lift 

Coke circulation, tons per 

Lift-tank pressure, psig 

Lift steam, lb. per hour 

Yields, Percent by Weight 

‘ and lighter 

(4 to 400-F. gaso 

( 

r 


Inventory Cokhe—Screen Analysis 
Percent | weight reta acreet 
Tyler Screen No 

0.25-in. mesh 

0.187-in. mesh (4 

0.131 mesh (6 

0.096..n. mesh (8 

OO0KS mes 


0089 me 


Pan 
PRODUCT INSPECTION 

(ras Analysis, percent by w. ght 
Methane aud lighter 
bthvlene 
thar 
rot 
ropane 


Sutane 


I 
I 
I 
I 
I 


Percent 


Gasoline 
Gravit API 
ASTM Distillation. f 
I al t 4 t 
likpercent 
S-percer 
Why 
End 5 t 
Research Octane Number 
With t TEL addit 
With addit 
Character 
\ 
. r, per 
Gas Oil 
(sravit API 
Vacuum Distillation F at 760 mm 
Imotial be Zz pol 
(hpercen 5 
Mi-percent pont 
ah peree 


haract 





with the 
level. 


the third level above erade. 
blower and lift tank on 
Ihe control room is located at gerade 
Advantage has been taken of the latest 
developments in automatic instruments 


the coke-circulating 


a lower 


for control ot 


system 


Performance 

Table | presents feed-stock charac- 
teristics, operating conditions, yields, 
and product specifications of a typical 
run 

fhe feed stock to 
vacuum-distillation 
Texas Panhandle paraffinic crude oil, 
and represented approximately LO per 
the crude This is a 


stor k 


processed by a conventional 


the 
bottoms 


unit was a 


from 


cent on much 


heavier charge than normally 


could be 


delayed « oking unit 


The products were metered and, 


were 


po sible. tank Paves 


used. Coke production was determined 


where ver 


by difference. Test runs under varving 
The 


unit operated successfully with aver 


reaction temperatures were made 
age reaction temperatures as low as 
900... and as high as 1025 F. 


Yields for a 


peratures are presented in Table 2. 


range of reactor tem- 


From our experience it is apparent 
that lower operating temperatures are 
practical, and could be attained by 
still further preheating of the feed 
stock to the that the heat of 
vaporization is supplied in a tubular 
heater and, thus, the coke temperature 


levels are reduced throughout. A reduce- 


extent 


tion in temperature level will reduce 
the 
a corresponding increase in the yield 


gas and gasoline production with 


ol ras oil 


Figure 2 presents test-vield curves 


vs. reaction temperatures. These curves 
have been plotted from actual data ob- 
tained from approximately 50 runs 
with varvine operating conditions. The 
trend of the the 
products is similar to vields obtained 


curves for each of 
from a delayed coking operation. Com 
pared with delaved coking. the vields 
from contact coking show conside rably 
lower coke production with higher gas 
ind gasoline vields. The important 


TABLE 2 
Summary of Yields with Various Reactor 
Temperatures 


Test No 
Average reactor t 
Yields, Perceat by Weight 


4m 





CONTINUOUS 


OCTANE NO. VS 


OCTANE NO. (RESEARCH) 
THOUT TEL ADDITION 


w 


vol_tlsitti/}] { 


900 950 


AVERAGE REACTOR TEMPERATURE, DEG F 


CONTACT COKING 


TEMPERATURE 








Figure 3. Correlation of gasoline octane number vs. reactor temperature 


point, which is evident from these 
curves, is that the operating tempera 
ture range of a contact coker is much 
wider than can be obtained with a con 
ventional delaved coker and. likewise. 
the product yields and specifications 


can be controlled over a wider range 


Product Specifications 

Figure 3 presents the relationship 
between the octane number of the gas 
oline vs. average reactor temperature 
kor a reaction temperature of 950 F.., 
the octane number, ASTM D 908 (re 
without TEI 


whereas at a temperature of 


search method}. addition, 
is fy 


1025 KF. the 
lead susceptibility of the gasoline is 


octane number is 84. The 


improved approximatély 6 to 8 points 
with the addition of 3 ml of TEI 
Octane numbers of the gasoline pro 
duced on a delayed coking unit from 
the same paratlinic stock will run LO 
to 1d points lower 

A gas analysis is presented in Pable 
1. dt will be that the 
production is approximately 50° pet 
cent of the 
ing vield of olefins from delayed cok 


noticed olefin 


total gas The correspond 


ing is about 15 percent This concen 
could he 


operation at 


meres d 
higher 


refiners will 


tration of olefins 
consider ibly hy 


cok 


be interested in a 


temperatures, Some 
maximum of gas 
production with high olefin content for 
hemical-plant feed stock. A pilot unit 
Is pre sently in operation to imvestigate 
levels for maxi 


the high temperature 


mum produs tion of olefins 
The 


from 


-pecifications of the gas oil 
the contact coking unit are 

ras oil from the delayed coking 
unit when the same heavy stock is 
charged. Normally the charging stock 
to a delaved coking unit is 


dur t d 


percenta e ol vireg 


“1mm 


ilar to 


a long me 
which contains a hich 


in middle distillate 


( rude 


The industry today and in 
the future will require, higher yields 
of middle distillates. Vacuum distilla 
tion carried to a high pitch produces 
a maximum of distillate. The 
contact coker then provides a new tool 
to handle and convert the heavy pitch 
to gasoline and additional gas oil, Also 
the middle distillate, which normally 
is used as cutback to make marketable 
fuel oil of the vacuum bottoms, is then 


requires, 


Virgin 


available for other uses 
Figure 4 is a photograph of a sam 
ple of the equilibrium coke inventory 
The coke is of high 
streneth, and withstands shock heating 
frac 
and 


mechanical 


and cooling without noticeable 
ture or failure, It is free-flowing 
has proved to be an excellent mediun 
for supplying the required heat to the 
ail, The product coke is essentially 
spherically-shaped, and it is approxi 
mately one-half inch in diameter, It is 
harder and lower in volatile content 
than petroleum coke which has been 
produced ina delayed coker The ash 
depend on the 
Phe product 


for electrode 


content and sulfur 
source of the feed stock 
coke normally is suitable 
manufacture when calcined 
Process Equipment 

Because this unit represents a 1O-to-| 
the 100 


pilot plant previou ly 


mereast In capacity over 
barrel-pet day 
oper ited. some scale up * factor prob 
lems could be expected. The novel fea 
tures of the process equipment are the 
oil-coke system, the mass-lift 


system. and the coke The mix 


mixing 
re hie iler 
tine 


Fortu 


ing system required considerable 


to obtain perfect: performanes 
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Figure 4. Typical equilibrium coke 


nately the final solution is one which 
readily may be extrapolated to much 
Phe mass-lift 


was complicated by the radical differ 


larger size operation 
of the petro 
seed and the 
obtained 


modifications 


in the characteristics 


coke 


t quilibrium 


ernest 
leum used as 
material alter 


tart up However. minor 
T¢ ilted i siti factors 


The coke 


omewhat it 


vpn ration 


reheater capacity VW iis 


idequate ind could not 
fully without 
to the original equipment thie 
coke ha 
Pests 


ecquiperne nt 


he corrected eXTETESTVE 
changes 
reduced heat 


lirmitecd the 


mput to the 
oil-charge 
that the other 

idequate for the 
Phe unit also has 
torily at the 
reduction of the oke 
iinnit thre 


capa ity 
have shown 


‘ bprane ity 
satistac 


ratio by 


operate d 
coke-oil 


circulation, In a 


reheater deficiency can 


new 


be corrected readily on the basis of 


data obtained during operation ol this 


tinal 


Investment and Operating Costs 
Based on the with the 


1000-barrel-per-day there is 


expe rienet 
unit 


under design a 2500-barre!-per-day 


mit which Incorp, rates the modified 


mechanical features 


An economic comparison of a 


) 


0-barrel per day continuous contact 


coking unit vs. a delayed unit has been 
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prepared on the basis of charging Pan 
handle vacuum bottoms. These data 
ire presented in Table 3 The compari 
son indicates that, at this capacity, the 
over-all economics favors the contact 
coking 

When credit 


tential recovery of olefins in the prod 


proce = 


Is allowed for the po 


uct gas at a value of 3 cents per pound 
the total differential profit is $2.17] 

The corresponding he 
delayed coking 
$1L.6O50.450) per year The difference 
coker Sy $514,000 


200) per vear 


ire for i unit is 
favors the contact 
pret Veal 

The over-all 
quired is considerably 
tact unit. The 
labor, which normally 


operating labor re 
less for a con 
coke drum turn-around 
consists of un 
he adin 4 coke ( le aning and reheading 
of the 


handled hy two opel itors 


drums. is eliminated. The unit is 


Summary 
(fontinuous contact coking is a new 


process for the upgrading of heavier 


handle d 
coking 


residues than normally ean be 
by the conventional delaved 
method 

A continuous coking unit 
flashing 
to a heavy pitch, will produce a maxi 
middle distillate thus 
tool to assist in meeting 
the industry's higher 
of middle and light distillates 

The inherent tHexibilitv of the pro 
y ston ks ot widely 


contact 


ombination with vacuum 


i! ‘ 
mum of and 
provide inew 


need for vields 


Css pM rmits processin 


different characteristics and, by varv- 
ing the operating conditions. a much 
wider range of yields and product 
=pecifications are obtained than hereto 
fore possible 

and thus 


intermittent cleaning of 


Phe process is continuous 
eliminates the 
coke drums and attendant ¢ \pense 

The product coke is 
uniform in size ind 
ind marketed 


Phe capital investment 


clean, hard. 
isily handled 
ind operat 
ing labor for a contact unit are less 
than for a delayed coking 


kneineerine designs bor a 


unit 
2500) 


barrel-per-day unit are now being 


completed 


KREPERENCES 


TABLE 3 


Comparison of Contact with Delayed Coking 
» —Processing 2500 Barrels Per Day of 
Vacuum Bottoms 


Contact 

Process 

Per Per 
cent cent 

by by 
UNIT We Vol 
Yields 
(ia ‘ 


Utilties 
Water 


Direct Charges 
Dollars per Day 


Contact Process and 


Assumed Values of Charge Delayed Coking Process 


Stock, Products. Utilities 
and Laber 


Products 


Casoline. cents per gal 
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For Condenser Plates 


In 1808 Paul Revere rolled the copper plates for the boilers 
of Robert Fulton's second and third steamships. Ever since 
then Revere has been a preferred source of supply for rolled 
non-ferrous plates. Today you will find Revere plates in marine 
and stationary condensers, heat exchangers, evaporators, feed 
water heaters and similar equipment in ships, chemical plants 
and refineries, public and private generating stations—wher- 
ever long service is essential. 

Revere plates, like Revere condenser tubes, are available in 
all the customary alloys, shapes and sizes. For collaboration in 
selection of the most durable alloy, consult Revere. 

And write on your company letterhead for a free copy 
of a most informative booklet: “Life Extension for Con- 


denser Tubes.” 


December. 1953 


Los 


and Tubes... 


Condenser plate for large steam power 


plant, ready to ship from a Revere mill. 


REVERE 


COPPER AND BRASS INCORPORATED 


Foxuded by Paul Revere m 1801 


230 Park Avenue, New York 17, N. Y. 


. . . 
Mills: Baltimore, Md; Chicago and Clinton, U1; Detroit, Mich: 
ingeles and Riverside, Calif; New Bedford. Mass.; Rome, N. Y= 


Sales Ofhces in PrincipalCitees, Distributors Everywhere. 


SEE “MEET THE PRESS” ON WBC TELEVISION, SUNDAYS 
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Voorhies and Martin Know 
Both Sides of Education 
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‘ 1 Cokng P ‘ ! 


| I 


Shirk and Ardern Have 


Interest in Cat Cracking 
Robert M. Shirk and David B. Ar- 


dern, New Le ea t 
Houdrit 121 


Peter W. Sherwood 


Sherwood Back With 
Article Number 19 
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Simplicity IS THEIR STRONG POINT 


fr ™~® Elliott centrifugal blowers have surprisingly few parts 
\; for the work they do. The single-stage blower illustrated has a 


one-piece cast impeller, with no sharp corners or crevices to hold 


foreizn matter which might cause unbalance or reduce efficiency. 
The major stationary parts are the casing, inlet connection, back- 
plate and base assembly, and bearing housing. All are heavy 
construction with sufficient rigidity to keep vibration to an abso- 
lute minimum. Objectionable noise is kept at a low level by inlet 
guide vanes which pre-rotate the air or gas before it enters the 
impeller. 

In addition to single-stage blowers of the type illustrated, 
Elliott also builds a complete line of multi-stage blowers. Drive 


can be electric motor or steam turbine, both Elliott-built. Where 





corrosive elements are encountered, essential parts can be made 
of suitable alloy materials. 


For full details, consult your local Elliott representative or 





write Elliott Company, Jeannette, Pa. 


ELLIOTT Company ie 


CENTRIFUGAL BLOWER DIVISION 








Abe Devore Joseph E. Heinz 


Heinz Switch Leads to 
Meeting With Devore 


Abe Devore and Joseph E. Heinz 


Heat I 


Lummus Trio Knows 


Subject From Experience 
Valentine Mekler, A. H. Schutte and 
lr. T. Whipple, 
Col | 


Valentine Mekler T. T. Whipple 


PETROLEUM 
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Walter B. Howard, \) 


He Lav ( 
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Unusual Sea Venture 
J. F. Gilmore, Jr., 
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Youre Sure of Tighter Seating 


wl @ butadiene Plant Mave what- he ab Uahee- 


FEATURES: 


Gellry, asdling 


MAINTENANCE COST: 


Ztrw- 


@ 
Bo! . 
mb SERVICE LIFE: 


¥ 


THE ene Ore Suttle 1951-log Life ( / 


OPERATING RESULT: 


Value offucioniey reblorede 


At a Southwestern butadiene plant, using Crane 18-inch 
steel gate valves on suction lines from extractive distil- AVAILABILITY: 
lation towers to pumps. Working pressure, 90 psi, 250 
to 300 deg. F. 


THE CASE HISTORY 
Original valves in this service were lubricated plug THE VALVE 


valves, but they couldn’t be made to seat tightly on the 
light hydro-carbons and furfural mixture. Their con- 
. : Product of reer skill i € 
tinual leakage burdened the plant with excessive main- a eC Saaee mee 2 ee 
casting, and with a long record of 
tenance, and a constant threat to process control. All service to petroleum and petro- 
these lubricated plug valves were replaced with Crane chemical industries, Crane steel 
yalves stand apart from the ordinary. 
X steel we e valves. = F 
33 teel dge gat — Yet they actually cost less for serv- 
Installed more than 2 years ago, the Crane valves ice delivered. Choose from the wid- 
completely remedied the leakage trouble, and to date, est range of body and trim materials ; 
5 , _ in all pressure classes, sizes; 
none have required any maintenance whatsoever. They flanged, screwed, or welding ends. 
keep working perfectly with but prescribed routine care. See your Crane Catalog. 











THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


the «< i 


CRANE VALVES @& tam 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois vat. 


4 he Ee hea. wu 
Branches and Wholesalers Serving All Industrial Areas ™ 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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How to Do lt... 








W/Z 
Prod Touching 


Switch On Cose 
Flashlight Back Removed - 





Insulated Wire 





ic. Steel Prod 














Ground 




















Light Means Right Pipe 


Have trouble finding the right pipe when lines 
° —a s i » Application. 
are buried? This clever flashlight‘method is practically tic back tro 


foolproof. 


Fork Lift and Cage Takes 
Danger Out of High Work 


—_ hanic 


| ‘ phe apl s \ i Tih 
working o i block and tackle as- 
1 from f a shop build 
and comtort 


] 


cage used in 


support 


litt truck 
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20,000 BARRE, 
Engineered pFFINERY 


ur G. McKee & Compan y 


Arth 


READY FOR OPERATION 


a does the complete job —_ design we are constantly alert to new requirements of 
| engineering, purchasing, construction, in- the processing industries —constantly unproving 
stallation of equipment —everything, down to — plant design and construction, That's one of the 
the last detail, ready for initial operation. reasons the McKee organization has established 
a world-wide reputation for sound, practical, 


Most of it is an old story with us (we've been up-to-date engineering of all types of petroleum 


doing it for many years in many countries) but — and petro-chemieal processing facilities. 


ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company « Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland |, Ohio. 


Offices: New York e Tulsa, Oklahoma e Union, New Jersey ¢ Washington, D. C. 


British representatives of Metals Division: Head, Wrightson & Company, Ltd. 


Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1,Ont. 





Small —— 


HIGH ALLOY 
CASTINGS 


British Columbia Standard 
Lets Cat Cracker Contract 


\ Canacha I 


( arburizing Fixture for Ball 
Bearings 1! diameter 


terme 5% Ni 16% Cr 


LAP BO sss 


CASTINGS 


Signal Ready to Build 
New Natural Gasoline Unit 


Mutile for Continuous Strip Annealing 
12’ 6 long Analysis Ni 1} 


LARGE or small DURALOY, can do it! These are 
just typical examples of the work moving through our 
foundry. Some of these castings are designed for heat 
resistance, some for corrosion resistance, some for 
abrasion resistance: all are cast by experienced 
foundrymen. All are carefully tested in our 

up-to-date laboratory. 


If you have a high alloy casting problem... LARGE or 
small, we can help you. For more information, send 


for Bulletin No. 3150-G. 


THE v U RALU | COMPANY Macco Holds Contract 


ttdale, Pa. “Eastern Ottice. 12 East 41st Street, New York 17 For Offsite Facilities 
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For SAFE 


Handling of LP- 
Gas from Plant 


to Loading Rack 


Void areas are eliminated in 
the body of Orbit Valves... 


oréit \ 


VALVE 
® 


A cross section view is furnished to show this important 
feature. When the valve is closed it drains clean to either side of 
the line. Orbit’s Friction Free Seating principle gives a positive 
shut-off on both the down stream and up stream end of the valve. 
A simplified but rigid control mechanism makes this possible. The 


seat is vapor tight when closed. 


The body is vapor tight too because both body and bonnet 
are made of dropped forged steel — the bonnet is welded to the 


body to form an integral unit. 


Orbit Forged Steel LP-Gas Valves are rising 
stem type with adjustable plastic stem packing. 
Full Round opening type in sizes 1” to 4” Flanged 
or Screw end, ASA Class. Maximum rated working 
temperature 250 Degrees Fahrenheit. 


For Fast Regional Service call ORBIT’S Offices 
located in — 

407 Velasco 

Serving the Gulf Coast) 

402 West County Road 

(Serving West Texas 


HOUSTON, TEXAS 
ODESSA, TEXAS 


1740 E. Yellowstone (Serving the 
Rocky Mountain States and Canada) 


ORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLA. 


CASPER, WYOMING 


REEINER 
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SPARKLER 


HORIZONTAL PLATE 








FILTER 


St mg 
High Quality, 
Consistently 
Uniform, 
Fine Sharp 
Filtration of 
Petroleum 


Many times Sparkler filters have been chosen by experienced filcration engineers in 
the petroleum field because of these specific features of superiority 

Sparkler filters deliver unusually high flow rates due to the horizontal plate con- 
struction that requires only a very thin precoat to produce fine sharp filtration right 
Less pressure is required with a thin precoat resulting in a filter cake 


from the start 
iatermittent operation or variation in pressures 


of less density and high flow capacity 
will mot disturb the stability of the hiter cake 
Any grade of filter paper, cloth, or screens, and any filter aid can be used with 
maximum efficiency because no pressure is required to hold the filter cake on the plate 
Frequently Sparkler filters are used in the petroleum industry with various grades 
of paper only without filter aid to perform a specific job chat would be difficult or 
impossible with some other types of filters such as the removal of water from diesel 
lube oil of transformer oil 
A few typical applications of Sparkler Filters to the Petroleum and petro-chemical 
industries for the filtration of: 
Canned lubricating oil Diesel fuel oil 
Methyl Ethyl -ketone 
Polyisobutane 
Chlorinated hydro-corbons (carbon tet.) 
Aviation gosoline 
Jet engine fuel streams 
Insecticides 
Caustics & acids 
Cottrell precipitator insulating oil 
(carbon black plants 


Cooling tower water 

Plant effluent water (to obviate 
stream and lake pollution 

Removal of Raney nickel from alcohol 


Hydraulic oil 
Gas engine & diesel lubricating oil 
(both continuous recirculation on 
the engine and batch wise) 
Sparkler horizontal plate filters are available in capacities from 40 to 30,000 G.P_LH 
depending on type of product filtered. Can be supplied in carbon steel, stainless steel 
pure nickel, of monel, bronze, Hastelloy and Inconel. Rubber lined, brine or steam 


packeted 


Sparkler representatives for personal engineering service are located in Dallas, Houston 
San Francisco, and other principal citves. Western Branch, Los Angeles California 


Write Mr. Eric Anderson for your 
nearest Sparkler service 
representative 











MANUFACTURING COMPANY 
MUNDELEIN, ILL. 


Sparkler International, \'d. Prinsengrach! 876 Amsterdom, Hollend 


FILTERS FOR OVER A QUARTER OF A CENTURY 


Who's Building. ee 


Carter to Build at Billings— 

A new Fluid coking unit, first commercial 
installation of its kind in the world, will be 
built at Carter Oil Company's Billings, Mont., 
refinery. The Fluor Corporation, Ltd., has been 
awarded the contract for the engineering, pro 
curement and construction of the unit, which 
was developed by Standard Oil Development 
Company. Detailed engineering work will get 
under woy immedictely, although Fluor will not 
begin actual construction of the new unit until 
next spring 

Addition of the Fluid coker is the first step 
in an extensive expansion at the refinery. It 
marks the fourth major improvement in the 
refinery since it was opened in 1949 

As may be seen by the scale model above, 
a 120-foot tower with stairways leading to the 
nine platform-floors will dominate the coking 
unit. The Fluid coking process has just been 
perfected after four years of research. The 
Carter unit will probably be completed and 
ready for operation by October, 1954 


Rothschild Goes on Stream 
With New UOP Platformer 


Rothschi 
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December One of a Series of Interest to the Petroleum Industry 


You can reduce 
both knock and pre-ignition 
with one additive 


Recent tests at the Du Pont Petroleum Laboratory show that 
TEL not only inhibits the reactions leading to knock, 
but also the reactions causing pre-ignition 


With the compression ratios of tuitomobile engines steadily rising, the prob 
lem of finding methods to eliminate o1 suppress pre-ignition ts becoming 
increasingly important to thi petroleum industry 

Po he Ip refiners solve this problem, extensive researe h in pre-ignition is 
now being done at the Du Pont Petroleum Laboratory. Much usetul infor 


mation has already been deve lope cl 








Use of Antioxidants 
Cuts Sweetening Costs 


With operating costs continuing to rise 
ind the consumer gasoline market be 
coming more competitive every day 
you ar probably looking for every 
possible opportunity to cut produc tior 
costs—without sacrificing quality 

The use of antioxidants for sweeter 
ng offers just such an opportunity. If 
ou are starting from scratch, the ini 


tial cost is low because a minimum of 








equipment is required to set up the 
operation. Or, if you employ existing 
equipment the cost of rev impimng Is 
exceedingly low since antioxidant 
weetenimg 18 a simple procedure 








Oper iting costs are lower, ton he 
cause the use of Du Pont Antioxidant 
No. 22 reduces regeneration eEXPenses 
ind the need for additional chemicals 











This chart shows the increased resistance to knock and pre 

ther Adv 
Othe d antages ignition due to the addition of tetraethy! lead in several fuels 
Since antioxidant sweetening does not 


require the use of sulfur or copper, 

the chance of contamination trom So far, the solution to the proble m 

these elements is eliminated unless definite loss of gasoline or octane mum has been sought in the following two 

the gasoline comes in contact with ber. But there is no loss of either | rod Ways 

them in some other way uct or quality when Du Pont Antioxi lL. Reducing the 
And since Du Pont Antioxidant dant No, 22 is used in the 

No. 22 is highly effective as a stabi process 

lizer, you can combine two important Du Pont Antioxidant No, 22 is N:N 

ste ps into a single lit APCDsive opera di sce ond ir\ 


tendencies of com 
sweetenmag bustion chamber deposit to glow and 
cause surface ignition of the charge 

2. Improving the ability of fuels to 


buty] para phe nvleme withstand ignition by such hot surfaces 
tion when you use this additive as a diamine. Samples of it and additional 


sweetening agent. information on antioxidant sweetening Reducing Glow 





ire available through any Du Pont Certain additives reduce deposit glow 
| Petroleum Chemicals Division district and therefore offer one solution to the 
Some sweetening methods result nm a | office proble m. He 
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ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (inc.) | over } 


No Gasoline or Octane Loss | 


Vever, as cl he COMpPTres 
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New Lube Oil Show 
to Help Marketers 
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Anglo-lranian May Beat 
Refinery Completion Date 


\ ’ 


Ohio Adds Cat Cracker 


To Wyoming Refinery 


Monsanto Picks Texas City 
For Polyethylene Plant 


Berry Asphalt Leases 
7000-Barrel Gary Plant 


\s i i i 


NO. 6056 
P-Pae 
FORGED STEEL 
GATE VALVE 


1 Stainless steel bolts and nuts. 2 Two-piece gland and foliower 
3 Bolted bonnet. 4 Tongue and groove joint. 


5 Hardened wedge, chrome plated. 


Why Gas Absorption Plant 
Chose These R-PéC Valves 


@ Because of the plant's isolated location the engineers felt they 
should standardize on a type of valve which could be used on 
different lines even though chemical solutions, temperatures, and 
pressures varied. The No. 6056 R-PaC Forged Steel Gate Valve 
proved to be the answer for several reasons 

First of all it has a pressure range from 380 Ibs. at 1000° F., 
up to 2000 lbs. at 100° F. Then with its chrome stainless trim and 
chromium plated disc, it has high resistance to corrosion. On top 
of this, it’s easy to service with its stainless steel gland bolts, 
and two-piece gland and follower 

Best of all, although the R-PaC Forged Steel Valve is pre 
mium quality it is NOT premium priced. It comes in sizes from 
14” to 2” with screwed or welding ends. If you use valves in 
these sizes, see your R-PaC distributor today or 
write our Reading, Pa., office for literature 


R-PaC 
valves 


R-PacC VALVE DIVISION 
AMERICAN CHAIN & CABLE 
Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver, 


Detroit, Houston, New York, Philadelphia, Pittsburgh 
San Francisco, Bridgeport, Conn 





Answers to 


...1n power, processing, 


\mong the many problems solved by equipment shown on these pages, 


one or more may be related to your own. 


When such problems arise, call on the experience gained by Alco in 
designing and building an endless variety of equipment for plants and 
municipalities the world over. Call on the complete, modern production 


facilities that enable Alco to meet economically vour strictest specifications. 


Your nearest Aleo Products sales representative will be happy to give 
vou full information in terms of your own requirements. Contact him 
at New York, Chicago, Dunkirk, Los Angeles, Kansas City, Houston, 


Tulsa or Beaumont. 


WITH MODERN PRODUCTION FACILITIES capable of handling virtually every type of 


tion, Alco can help you solve your toughest heavy-equ 


raftsman faces a flange on a 42-in. smooth 


metal fabricating opera ipment 


problems. Here, using a special jig, an Alco ¢« 
low pipe elbow that was formed to size on Alco’s 750-ton pre 


I 





Industrial Problems 


water supply 


SPECIAL HEAT EXCHANGERS, designed ALCO AIRCOOLERS used in the modern MORE THAN 200,000 FT of durable, eco 
and built by Alco to meet individual pressure maintenance and processing nomical Alco Electric Welded Steel Pipe, 
customer requirements, help boost efti- ant operated by Stanolind Oil & Gas ranging in diameter from 20 to 72 in 
ciency, it operating and maintenance ompany at Elk Basin, Wyoming. These have been installed over the years as part 

sts on Carter Oil Company crude unit igged, versatile units are unsurpassed of the gigantic water-supply system of 
at Billings, Montana forethicient heat dissipation in arid region New York City 





ALCO FEEDWATER HEATERS, some incorporating special Alco PRESSURE-SEALED STEEL CONTAINERS for jet engines, a 


designed desuperheating and subcooling sections, contribute to embly-line produced for the U.S. Air Force, illustrate Alco 


the efficiency of the Carolina Power and Light Company’ ability to design and build special metal equipment to almost 


150.000-kw plant at Goldsboro. N. ¢ an wecifications, in almost any quantity. 


ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY +» DUNKIRK, NEW YORK 


REEINIR 





Who's Building. > . 


McBride Will Expand 
Port Brownsville Plant 


has coil-itis 
your production flow? 


Southwestern Pushes Unit 
Beyond Design Capacity 


Irie i ited ‘ 


It’s a waste of costly time to pump out the solution every 
time your process heating and cooling tanks get indigestion 
due to pipe coil troubles. You can save this cost and 
chiminate production bottlenecks by replacing the pipe 
coils with Platecoils. Platecoils can be removed and 
replaced without dumping the solution. They simplify 
maintenance and save hours of downtime. They heat or 
cool 50°. faster and take 50°. less space in the tank 
As revolutionary as the new wonder drugs, Platecoils cure 
production troubles involving heat transfer . 
and give profits a shot in the arm. 
Write for bulletin P78 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


PLATECOILS At Continental Motors Corp., 3 crankcase 
sections can be cleaned at one time when 


TRIPLE Platecoils are used while only one crank 
PRODUCTION case can be cleaned with pipecoils in the 


tank. Ask about other case histories. 


Bay Refining to Expand 
BLATECOIL Bay City Plant Capacity 


REPLACES PIPE COILS 





i 
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Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils the pre- 
seription for solving 
pipe coil problems. 


PLATECOIL DIVISION, TRANTER MANUFACTURING, inc., LANSING 4, MICHIGAN 
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SARCO 


Thermodynamic 
STEAM TRAP 





this new trap virtually eliminates 
maintenance - wont wear out 




















SOLID STAINLESS STEEL DISC 
ACTS AS VALVE HEAD 


7 


— 
HERE’S HOW IT WORKS! 


When 
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it disc 
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ACTUAL SIZE 









A solid stainless steel disc — practically 
indestructible —is the only moving part! 









OST Striking feature of the Sarco Other idvantages small size 
\| Thermodynamic Trap is. ats easy installation, not affected by 
simple maintenance-tree design hock or vibration, immunity to 
heres only one oving part a orrosive elements with all wearing 

ld Stainies teel disc that practi parts stainless steel, same valve head 
Cally lasts ftorevel Ihe imc no and seat tor all pressures to 6OU psi 
other moving parts to wear out or ind temperatures to 950° | 












ause troubdi 
— Check these advantages to your 





Condensate if ind team act wn itistaction at absolutely no 
t. Well send you a trap for tree 





directly on the di Vals which 









opens to discharge condensate and (ria All you do is fill out the cou 
ut naps shut to contain steam pon and mail it in 

Ihere are no mechanical devices 

required to operal valve (see dia 

{ m at lett) That means practh SARCO COMPANY, Inc. 
cally endless trouble-free operation Empire State Building, New York 1, N.Y 
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Sarco Company, Inc., Empire State Bidg., New York 1, N.Y. 








Gentlemen: Please send me a Sarco Thermodynamic Trap 
for free trial, requirements as checked 













Size: ‘’~A” “%” Operating Pressure psi 


MAIL COUPON 
TODAY FOR 
FREE TRIAL 











For installation on 
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we have never 


owned an oil well 


been confined to the 
mmercial application of petroleum refining 
] 


facilitice .. the methods and technique 


have permitted the pet: 


} 





tment 


il will never knowingly rther empha 


a petroleum refiner in any ph 


URIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A. 
Loboratories: RIVERSIDE, ILLINOIS 
® 


Universal Service Protects Your /avedlmeat 





Who's Buildi To Install Catformer— 

s u i ee An expansion program that will result in 
higher yields of premium quality gasoline at its 
Cyril, Okla, refinery has been announced by 
Anderson Prichard Oil Corporation, Oklahoma 
City. Main unit in the expansion will be a 
catalytic reforming plant, model of which is 
shown below. Blaw-Knox Company, Chemical 
Plants Division, has the contract for the “Cat 


Pan American Has Big na nd eee fing a 
ormer whic was eveliope an is Hricense 
Pians for Yorktown Plant by The Atlantic Refining Company. Completion 


of the unit is scheduled for the early part of 
1954 


Stanolind May Purchase 
Carthage Hydrocol Plant 


UOP Starts Work on 
Catalyst-Making Unit 


Continental Sulphur Will 
Build New 50-Ton Plant 


\me a 1 XY Re 
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BROWN & ROOT’S // 
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) SERVICES COMPLETE 


PROJECTS FASTER...MORE ECONOMICALLY 


In every major fabrication center of the 
United States, BROWN & ROOT main- 
tains highly trained experts in procure- 
ment and expediting. They know where 
materials and equipment are, and how 
to get them to a BROWN & ROOT proj- 
ect fast. 

These are only a few of the sery ices 
that bring BROWN & ROOT customers 
back again and again. Fully equipped to 
do a complete job—from selecting the 
proper site for any plant or project on 


through designing. engineering. and _ fin- 


BROWN & ROOT 


specialists “deliver the goods” on sched- 


ished construction 


ule, ready tor immediate operation. 

Key men in the top ranks of industrial 
achievement know the value of these plus 
services. That's why the BROWN & 
ROOT roster of satisfied clients reads 
like the Who’s Who in Industry. 

Why not join their distinguished com- 
pany if your plans call for expansion 
or new construction? A BROWN & 
ROOT representative awaits your call, 


at no obligation. 


BROWN & ROOT, Inc. &xginects + Coniludbrd 


BO Xx ¥ 


CABLE ADDRESS 


NGINEERING 


H O U 
BROWNBILT 


CORP BROWN & ROOT MARINE OPERATORS INC 





Hanouncing Foster Wheeler's new 


completely tooled to effectively meet 
your most exacting needs for steam generators, 
heat-transfer and process equipment: 





/. 8000 TON BEAM PRESS 5, AUTOMATIC WELDING MACHINES &. BENDING ROLLS — PINCH TYPE 
Hydravlically operated, will bend steel Submerged-arc, automatic flux recov- By hot or cold rolling will form cylin- 
plates 40 long, 8” thick ery-type, mounted on track. ders for medium-pressure vessels. 


PLATE E PLA 
Z tay stages 6. 500 TON CRIMPING PRESS g, HIGHEST SPEED DRILLS — 
bos dhs < ea ee For cold-bending edge of plote pre- * RADIAL TYPE 
paratory to rolling. These ore neg on weys and tracks, 
power positioned. 


ts OVERHEAD CRANES 
Four large cranes capable of lifting the 7. VERTICAL BORING MILL 


heaviest and largest equipment easily. Will machine work 12’ in diameter. 


4 Moximum swing 151” 
e DOUBLE HOUSING PLANER 


Highest speed planing. 


OoLEUM REFINER 





Mountain Top plant... 


Artist's -drawing of Foxter Wheeler's new 
Mountain Top plant neor Wilkes-Barre, Pa 


— IPATING your requirements for more efficient central sta- 
+4 tion, industrial and process components, Foster Wheeler has 
installed in this new plant, near Wilkes-Barre, Pa., the latest, most 
modern equipment, such as: the 8000-ton beam press, 2 million 
volt x-ray facilities, the newest developments in submerged are- 
welding and high-speed drilling equipment, 83'/2 foot long stress- 
relieving furnace and others shown here. 

This modern equipment, plus the plant’s proximity to steel 
supplies, and its strategic location for direct rail shipment to all 
areas of the country, assure you of fast, economical, high-quality 
fabrication to meet your specifications for the largest and heaviest 


2,000,000 volt x-ray facilities enable oper 


drums and pressure vessels. 
ators to see through 12 inches of steel 


70. DRUM FACING MACHINE 


Quick preparation of ends of cylinder 
for assembly with heads. 


We 
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#ij ye | 


Twn 
Tein nn 


' 
ae 


Stress relieving furnace permits annealing 
of fabricated parts more than 83 ft. long 


~. . 
a 
Artist's sketch of the main bay of the 


new Mountain Top, Pa. plant. 800’ long, Shot blast building is equipped for surface 
90° wide, 75° high. cleaning by latest practice 


FOSTER WHEELER CORPORATION 
Designers and Constructors of 
Stationary and Marine Steam Generators and Condensers 
Process Equipment * Chemical and Petroleum Plants 


NEW YORK + LONDON « PARIS «+ ST. CATHERINES, ONTARIO 


Plate normalizing Liigalel a: ~ take 


Fo S T E R WH E E L E R largest available plates for preheating pr 
to bending or rolling 





product Petroleos Mexicanos Lets 


Contract For Cat Cracker 


\f as 


Construction Capsules 


Brea Chemicals, Inc., « t 


o 
Great Southern Chemical Corporation 
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Anderson-Prichard Oil Corporation 
; Blaw- Ks ( , 
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Why You Should Use... 
PAGE Automatic Welding Wire 


@ PAGE Automatic Welding Wire is made to rigid specifications 


which provide consistent characteristics for smooth flow of metal Standard Sulfur Company 
during continuous or intermittent welding. There are many a om tine \ 


analyses for a wide variety of uses 


for INERT GAS Welding e 
PAGE Stainless Steel Wire is precision thread-wound on 25-lb. Paylor Oil & Gas Company 


cal t 


non-returnable convenient reels which fit popular arc welding 
machines. Six Page-Allegheny grades; wire diameters: .035” 
045", .0625 

for SUBMERGED ARC Welding 


PAGE stainless, low alloy, and carbon steel wire in layer-wound 


. o 
Shell Oil Company 


coils, in 22” or 24" mill coils, or on 200-lb. returnable steel reels. :; nd 
. : 3en Franklin Refining Company 
Wire diameters from 1/32" to 5/16"; copper coated if desired. M) - . 
\ 
Write to our Monessen, Pennsylvania office ” 


for Bulletin DH-402 PAGE Union Oil Company of California 


PAGE STEEL AND WIRE DIVISION Welding 


AMERICAN CHAIN & CABLE Electrodes 


Monessen. Pa. Atlanta Chicago. Denver, Detroit. Los Angeles. New York Rods ° 


Philadeipmia. Portland San Francise geport . 
Petrocarbon Chemicals, Inc., 





.--dollar per dollar 


b.t.u. per PT ae ee 


PETROCHEM-ISOFLOW FURNACES 


are most efficient by any comparison! 
UNIFORM HEAT DISTRIBUTION 


Uniform heat distribution, 
ol any fluid heater s «created i | 
is the result of the following n characteristics 
1. Individual burners, symmetrically spaced 
tubes, create i Sy 


desirable characteristi 


sotlow turnace 


with relationship to mimetrical 
pattern with 1 the heating elements 

ot the combustion chamber 
verts proc 


er to the 


{ 


proportion of radiant 


proper 
the uniform heat intensity at 


on of the combustion chamber 


rted behind the 


ire divet 
s recirculate from the 


heater downward, behind and between’ 


r the heat npu 


—most efficient by any comparison. 


More than 1150 are in operation throughout the world 
in the petroleum, chemical and allied industries forall 
processes and for any duty pressure, te mperature and 


and all Petrochem-Isoflow Fu 


efficiency rnaces are 
pre-emine ntly satisfactory 


UNLIimiTreod capacity 


Representatives: Bethiehem Supply, Tulse and Houston - Flogg, Brockett & Durgin, Boston - 0. D. Foster, Pittsburgh - Foville 
Levally, Chicage - Lester Oberholtr, Colitornia - Gordon 0 Herdin, Louisville, Kentucky - Turbex Equipment (o., Worberth, Po. 
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Texaco Oil Company 
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gives added dependability 


to WESTON a//-metal/ 
THERMOMETERS 


To insure accurate functioning over long pe- 

riods, a bi-metal sensing element must neces- > 
sarily be aged. But there’s a big difference in 
the aging methods employed! Each element in pi ne ft Suez to ¢ 
a WESTON Thermometer is first WESTON renne t t 
made then placed in a chamber and sub- 
jected to broad range cycle seasoning for pro- 
longed periods. When finally placed in a ther- a 


mometer it is fit and ready to give the precise 





measurements the long-term dependability 
so typical of all instruments bearing the 


WES TON name. WESTON Thermometers are Thermometers with 
available in all types, sizes, ranges and stem the MULTIPLE HELIX 


lengths for all industrial applications. Litera- 
ture available WESTON Electrical Instru- 
ment Corporation, 614 Frelinghuysen Avenue, e 


Newark 5, New Jersey. 
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WESTON 





BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


_ Copper ALLoy BULLETIN 


—- a, x —— = . 
~eReceytt MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. — IN CANADA: NORANDA COPPER AND BRASS LIMITED. MONTREAL 
} A. — — — 


IV, Aluminum Bronze (copper 94.25%, 
aluminum 59 arsenic 0.25°,) and 
the Cupro Nickel alloys are more re 
sistant to chlorine solutions than the 
previously mentioned condenser tube 


alloys 


Biofouling Versus 
Corrosion Resistance 
Biofouling of condenser tubes is as 
sociated with slowly moving sea water 
In general, biofouling increases with 


the decrease in corrosion rate Con 





sequently, the high corrosion resisting 


alloys such as 70-30 Cupro Nickel 


o 


(containing approximately 0.5%, iron) 
Aluminum Brass and Durozone IV are 
highly susceptible to biofouling be 
cause of their low rates of solubility 
a water. The water film adjacent 

the metal surface does not contain 

a sufficient concentration of copper 
salts to be toxic to marine organisms 
Admiralty, Muntz, and Copper resist 


- 7 
Good Cleaning Practices Increase °°" °° 
g solubility in sea water 


Biofouling organisms should _ be 


Efficiency and Life of Tubes promptly removed from the tube su 


face by scrubbing with a stiff fibe: 

brush and water. If the organisms are 

foreign mat ig will iscussecd in detail in a llowed to die and dry on the surface 
biofouling organ futur opper Alloy Bulletin onsiderable difficulty is experienced 
and trash, lodging Chlorination for Slime Prevention in removing those with uicareou 
affect heat transfer A prope rly set up hedule of chlor bases such as barnacles. When not re 


and may lead to accelerated corrosion ination i ver\ itisfactory for lime moved, such organisms and their cde 
r roble of ¢ F g con s 
he problem of cleaning ndenset ee composition products destroy the cor 


1 heat exe ng ubes and k ing , - 
and hea hanger tube and keeping eauired varie with 1 character of rosion film and act as focal points for 
then leat ‘ Ss ‘ abl I 
hem clean varies considerably from i ; binsination should bs corrosion pitting. Decomposed organ 


) ' te roth 
one plant to another av d as it may injure the protective isms can lead to the formation of 


on ts 1c av 
In me plants rubber plugs have ilm i P accelerated corrosion ammonia which may be followed by 


been four Vv satisfac r The ° 

een found pe atisfa _ fo Generally. a red-brown or amber stre: corrosion cracking of copper 
OTP tvt an « , 

proper ” and size depend upon the aes emia alloys with high sinc content 


‘ olored film forms on the 


( t of t ‘ 
haracter f the silt or film to be re ion a hlorination practice is sati Operation at a water velocity high 


nove Pay gc Ss Ss ) , 
moved Rubber plugs, brushes, of! ; — of film is repeatedly enough to prevent organisms from at 


} 


pers usually sho ough t 
rape! isually are shot through the found on tubes giving excellent results taching themselves is often helpful 


tubes by compressed air and water. The 
dumbbell type plug which has two Excessive Chlorination Technical Service 
wiping surfaces is quite popular Harmful Available 

Occasionally the cleaning imple The resistance to corrosion from If you are contemplating retubing 
ments are stopped by debris which may chlorinated waters varies with the alloy 
require ‘“rodding.” The best way to pre Arsenical Admiralty (copper 70°), tin condenser or heat exchanger tubing 
remainder ) consult the nearest Bridgeport sale: 


or are planning for new installations of 


20 _ 
U.US" 6 Zin 


vent debris from entering the tubes is 1%, arseni 
by the proper use of strainers and and Muntz (copper 62%, zin 
screens der) are not affected by mild chlorine alloy which will serve best for your 
particular operating conditions, Write 


remain office for technical help in selecting the 


Obstinate scales can often be dis- solutions but may be severely attacked 
solved by either inhibited acids or by strong ones. Aluminum Brass 
strong alkaline solutions which do not (copper 779%, aluminum 2%, arsenic the 156-page Condenser and Heat Ex 
attack the tube itself. Chemical clean- 0.02%, zine remainder) and Duronze changer Tube Handbook. (965) 


on Company stationery for a copy of 


7 


December, 195 
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Here’s More 


Information on Advertised Products 


SAVE TIME... 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional dota are desired 
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; | What's New in Manufacturers’ Literature 





Refractories Manual 


The Refractories Division of Norton 
Company has released a new instructive 
manual entitled, “Norton Refractories 
for Heat and Power.” This 32-page 
booklet is designed to help in the se- 
lection of the proper refractory prod- 
ucts for critical areas in boilers, stills, 
and etc. It contains detailed informa- 
tion on the characteristics of refrac- 
tories; and data on products for air- 
cooled wall protection, solid wall 
protection, water tube protection, brick 
laying, and general repairs. Helpful sug- 
gestions on the use of refractories for 
many different applications, as well as 
engineering tables and curves on the 
thermal conductivity and thermal ex- 


For copies of the catalogs and new equipment literature listed, use one of the 
convenient Reader Service Postcards on this page. Just circle the number on 
the card corresponding to the number of the item in which you are interested. 





Process Control Problems 


Wheelco Instrument Division of 
Barber-Colman Company is now offer- 
ing a new data book to those interested 
in solving process control problems. 
Known as TC10, this 42-page Data 
Book and Catalog shows a complete 
line of thermocouples, radiation detec- 
tors, and resistance bulbs. Information 
on various sensing units, protection 
tubes, and lead wires, as well as tips 
on instrument servicing, is included. For 
your free copy of this helpful data book 
and catalog, just... 


Gas Controls 


Hoke Inc., is making available a new 
66-page catalog and engineering data 
book describing the complete line of 
Hoke small valves, high vacuum valves, 
pressure regulators, high pressure cylin- 
ders, oxy-gas torches, and other gas 
control devices. lhe large data section 
includes much information on such items 
as pressure drops, materials of construc- 
tion, thread identification, and connec- 
tion techniques. For this informative 
book which should be in your files just... 





pansion of various refractories, are 
included. For your copy of this inform- 
ative bulletin, simply .. . 


Circle No. 1 on Postcard 


Circle No. 3 on Postcard Circle No. 4 on Postcard 


Postage No 
Will be Paid Postage Stamp 
Necessary 
if Mailed in the 
United States 


High Temperature Alloys 


The H. M. Harper Company has just 
issued an informative bulletin on high 
temperature alloys such as Refractaloy, 
Discaloy, Inconel, Hastelloy alloys, 
A-286, and etc., with a special section 
on Titanium. This 12-page bulletin con- 
tains data on these alloys, together with 
a section on the characteristics of high 
temperature bolting. Tables give me- 
chanical properties and chemical com- 
position of the various alloys and illus- 
trate many types of fastenings produced 
from these alloys as well as Titanium. 
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EASY TO USE 


Circle on one of the cards at right 
the identifying numbers of each new 
equipment and catalog item or adver- 
tised product on which you want more 
information. Print your name and 
address plainly. Tear out and mail 
card. That's all there is to it. No 
postage is required if card is mailed 
in U.S.A. Your request will be for- 
warded promptly to the company con- 
cerned, and the reply will come direct 
to you. 
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| What's New in Manufacturers Literature 





Steel Characteristics 


The International Nickel Company 
has made available two new bulletins. 
The first is a 48-page booklet prepared 
for the Metals Division, Special Librar- 
ies Association. This booklet lists chron- 
ologically 468 magazine articles, trans- 
lations, pamphlets, and books on the 
characteristics of steels at low tempera- 
tures. The second is a 14-page study, 
with charts and graphs, of sigma for- 
mation and its effects. The brittle, me- 
tallic compound discussed in the bulletin 
has been found likely to occur in high 
chrome ferrous alloys. As little as 5 
percent may cause serious embrittle- 
ment. These bulletins should be of in- 
terest to all engineers in the refining 
and petrochemical industry. 


Circle No. 5 on Postcard 


Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you are interested. 





Catalyst Testing 

American Cyanamid Company's Re- 
finery Chemicals department has pub- 
lished a 48-page booklet, “Test Methods 
for Synthetic Cracking Catalysts.” The 
booklet describes a group of standard- 
ized testing procedures for measuring 
some important properties of silica- 
alumina synthetic fluid catalysts. Amon 
these procedures are: determination o 
apparent bulk density, activity, steam 
stability, thermal stability, particle size 
distribution, surface area and pore vol- 
ume, resistance to attrition, methods of 
analysis for chemical constituents and 
impurities, and shipment sampling. 


Circle No. 6 on Postcard 


Pipe Ratings 


The Pipe Fabrication Institute has 
just issued a new technical bulletin con- 
taining more than 5000 pressure tem- 
perature ratings of the various rades 
of pipe in common use in industry. 
These ratings have been calculated by 
recently revised formulas and allowable 
stress values applying to the ASA Code 
for pressure piping and the ASME 
Power Boiler ane Arranged for easy 
reference, the ratings will eliminate the 
tedious calculations previously neces- 
sary, and will save much time both in 
age 4 studies and in final design. 

his bulletin, TB1-1953, is available 
without cost. Just. . 


Circle No. 7 on Postcard 


TEL Analysis 


A new booklet by Fisher Scientific 
Company gives the “ABCs” of the 
theory and operation of the recently 
announced Fisher TEL Meter. This in- 
strument is claimed by the company to 
be the “first direct-reading pushbutton 
instrument for assaying tetraethyllead 
in gasoline.” For your copy of this bul- 
letin, just... 
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Silicones 


Dow Corning has issued a new 1953- 
1954 reference guide to silicone prod- 
ucts. With the addition of 15 new 
products, this year’s guide is said to be 
the most thorough and comprehensive 
listing of silicone products ever pub- 
lished. For your copy of this guide and 
its complete information on these new 
and versatile compounds, just . 
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Cathodic Protection 


The Cathodic Protection Service Com- 
pany has published a new catalog con- 
taining some 75 pages and listing over 
700 different items used by cathodic pro- 
tection and corrosion control engineers. 
Known as Catalog No. 54, this book also 
contains a technical data section which 
should prove invaluable to those engaged 
in this field. 
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Circle No. 11 on Postcard 


Single Unit Annunciator 


Phe SCAM Instrument corporation i 
introducing its DI ne of ACS-C1 an 
nunciators. Designed for use‘in graphic 

l1 requires but a frac 
space commonly 
mmensurately less 

t the ACS-C] are 


either N O or 


signals its own 
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Why REF/NER/ES ~ 


Circle No. 12 on Postcard 


Are using ““DBPC”’ inhibitor 
in motor gasoline storage 


' you are interested in getting the best and most economical protec 


tion against oxidation of motor gasoline in storage, “DBPC” inhibi 


tor (di-tertiary-Butyl-para-C resol) ts worth your serious consideration 
Several large American refineries are now using this Koppers oxi 


dation inhibitor under actual gasoline storage conditions, and have 


found that 


@ “DBPC" is more economical on a pound per barrel basis than 
any other gasoline antioxidant 

@ “DRPC prevents the formation of gum in otor gasoline over 
torage pero 

@ Ir in b ri al « in the refining process when the gasoline 

mhibstor addition 
@ Once added, “DBP cannot be extracted from the gusoline by 
t the commontly-u i “orrosion 

nhibito 

DHPC ntroxndan vil wot impart ce 

DBP i e to handle. It is non-u 


mr -TOAn nder nor | naling conditior 


mo letuils about “DBP either in flake or solution form, 
to Koppe rs today 


KOPPERS COMPANY, INC. Circle No. 13 on Postcard 
Chemical Division, Dept. PR-123, Pittsburgh 1$, Pennsylvania 


<> Koppers Chemicals 


ihe | 


Adhesive for Teflon 


KOPPER 
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You GET MORE! 


There are many reasons why you get more from Pritchard Heavy-Duty Cooling 
Towers. One of these is the exclusive patented features incorporated into 


Pritchard advanced cooling tower design. 


Features like the PowairSAVER* fan—the first fan exclusively designed, 

built, rated and tested on an induced draft cooling tower for cooling 

tower service. These lightweight fans are designed for longer life with corrosion- 
resistant stressed skin blade surfaces, made of monel metal or stainless 

steel depending upon your specific service requirements. These patented fans 
are designed to operate with high aero-dynamic efficiency at low 


horsepower—your key to top cooling tower performance. 


Over the years, leaders in the petro-chemical industry have learned a// the 
reasons why Pritchard cooling towers give them more. If you want more 
efficiency . . . more years of dependable performance . . . from your next 
cooling tower, be sure to consult Pritchard—a founder member of the 


Cooling Tower Institute. 


Industry’s Partner for Progress 


yr. Pritchard «co. 


ENGINEERS @ CONSTRUCTORS @ MANUFACTURERS 
Dept. 328, 210 West 10th Street, Kansas City 5, Mo 


Chicago ® Houston © New Orleans 
New York © Pittsburgh © St. Lowis © Tulsa 





* Representatives in Principal Cities from Coast to Coast 
COOLING TOWERS ¢ SPECIALIZED HEAT EXCHANGERS ¢ GAS @ AIR 


TREATING EQUIPMENT ¢ CONSTRUCTION & PROCESSING FACILITIES 
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Having trouble with 


Shipping these products? 


It's time to consider tank cars of aluminum. 


Hydrogen Peroxide 
Inks, Rotogravure 
l aoequers 
Methyl Alcohol 
Naphtha 
Nitric Acid 
(above 82°., concen.) 
Nitrogen fertilizer 
Amyl Acetate solutions 
Benzaldehyde Nitro Paraflins 
Benzene (Benzol) Oil 
Benzyl Alcohol Castor 
Butyl Acetate Coconut 
Butyl Aicohol Cottonseed 
Butyric Acid Fish 
Butyric Anhydride Pine 
Carbon Bisulfide Soybean 
Corn Syrup Tall 
Cottonseed Oil Vegetable 
Ethyl Alcohol Paraldehyde 
Ethyl Aniline Phenol 
Ethylene Glycol Phthalic Anhydride 
Ethylene Glycol Monoethyl Propionic Acid 
Ether Acetate Propionic Anhydride 
Formaldehyde Pyridine 
Furfural Toluene 
Glucose Syrup Toluidine 
Glycerin Turpentine 
Glyceryl Phosphate Urea Ammonia Liquor 


Acetaldehyde 

Acetic Acid 

Acetone 

Acrylonitrile 

Ammonia, Aqua 

Ammoniacal Liquor 

Ammonium Thioglycolate 
solution 


and aluminum tank cars cost a third less than stain- 


less steel tank cars. 
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If you are shipping liquid ladings such as these, tank 
cars made of ALCOA Aluminum offer you very real 
cost-cutting advantages. Aluminum does not contami- 
nate or discolor sensitive liquids—does not promote 
decomposition. Result: no damage to ladings, better end 
products. Aluminum is highly resistant to most corrosive 
ladings—requires far less maintenance than other metals 

Write today concerning the compatibility of your 
commodity in aluminum tank cars. Remember, Alcoa 
pioneered the aluminum tank car years ago. The accu- 
mulated knowledge of this development is yours for 
the asking. 


ALUMINUM COMPANY OF AMERICA 
905-m Alcoa Building, Pittsburgh 19, Pa. 
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Got corrosion troubles ? 


So did El Paso Natural Gas Company's desulfurization plant 
near Kirtland, New Mexico, world’s largest gas treating plant. 
Alloy steel tubing could not withstand the terrific acid conditions 
there. Result: to minimize this trouble, condenser and heat ex- 
changer tubing throughout the plant is being replaced by aluminum. 


Got cost troubles ? 


Alcoa Heat Exchanger Tubes cost 1/3 less than mild steel, 1/2 
the price of Admiraity, 1/5 as much as stainless. Write for the 
Griscom-Russe! Re-boiler at El Paso Natural Gas Company, booklet: “Alcoa Aluminum Heat Exchanger Tubes.” 
Farmington, New Mexico. 


Looking for low-cost, corrosion-resistant pipe? 


Alcoa Aluminum Pipe is the lowest cost corrosion-resistant metal pipe. 
Will not contaminate or discolor most chemicals. Does not cause sludge 
or gum in petroleum products. Ideal for railings, scaffolds, racks and other 
structural uses, especially in corrosive industrial atmospheres. Write for the 
booklet: ““Alcoa Aluminum Pipe.” 


Don’t forget corrosion-resistant sheet, plate, paint, Utilitube and shipping 
drums of Alcoa Aluminum. See our advertisement in Chemical Engineering 


Catalog 
Ant , 


ALUMINUM COMPANY OF AMERICA 


[ALCOA 


S C 
Li mM See It Now" with Edward R. Murrow CBS-TV 








every Tuesday brings the world to your armchair 
Consult your newspaper for local time and channel 
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‘DOUBLE-DECK FLOATING 


safe, efficient 
crude oil storage 
facilities for 
tank farms... 


| ie hi izard and COrrTOsion are 
f the elimination of the Vapor space 
Horton Floating Roofs built i 
Double-Deck ind 
on all three is the Horton Seal 
rreventing evaporation loss 
of the 


nearest 


tank erpUnpeye d with Hortor 


about 


Phe sixteen 96.000-Db1 
Double-Deck Floating Roofs F 
10.000 bbls. of crude per year. Located at the Gulf Oil 
Darby Creek tank Phila 
delphia, Penn. the tanks have vera h 
putin excess of LOO.000 bbls 
Horton Double-Deck Floating Roofs oat directly on 
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or «uotations Let us he Ip vou select the roof 


CHICAGO BRIDGE & IRGN COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 

1520 Lafayette Building Philadelphia 3 1608 
402 Abreu Building Pittsburgh 19 

2126 C & I Life Building San Francisco 4 

seneral Petroleum Building attle 

2165 Broadway Building Tulsa 3 

AND LICENSEES 

Horton Stee! Works Limited Fort Erie. Ontar: 

Motherwell Bridge & Engineering Company 

Wh Limited. Darlington, England 

mpr N_V., 21, Amstel, Amsterdam (C) Netherlands 

usto, 275 Grupo 306, Rio de Janeiro. Brazil 
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Walnut Street Building 

3237 Alcoa Building 
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Gives you 


al resistant TWICE AS MUCH 
FLOW CONTROL 


CUTS PRESSURE 
FLUCTUATION CHANGES 
IN HALF 


Circle No. 14 on Postcard 





PRESSURE 
THE THOMAS CHANGE 


MAGNA- HERE... 
STROKE™ 


PATENT APPLIED FOR* 








A NEW 
DEVELOPMENT 
OF DESIGN 
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IN ALL N.G.E.. 
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Wd GIVES TWICE 


\ 
: AS MUCH FLOW 
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REGULATING VALVES 
for steam, liquids or gas 
Magna-Stroke is a gear train working 
ata ratio of 2:1 givirg twice the stroke 


at the inner valve as at the diaphram 


For Process Men Everywhere Who Want Better Control 

Through the use of Magna-Stroke action double efficiency is received from 
regulating valves. Any increase or decrease in pressure to be secured by the 
opening and closing of the inner valve is done so at a ratio of two to one, 
since the action of the diaphram is doubled at the inner valve 

Liquid or vapors which are to be maintained automatically at a desired 
pressure within a close limit can be maintained at half the variation due to 
Magna-Stroke action of doubling the pressure effect 


. Pilot Instrument Actuated Valves Work Twice As Fast 
Circle No. 15 on Postcard , 
or example, if 30 seconds of time is required to actuate the valve, by pressure 
or temperature changes in the system, the Magna-Stroke valve wall in turn 
respond in half the me, or 15 seconds 
Bonus Qualities Of N.G.E. Wilgus Regulating Valves 
Equipped With Thomas Magna-Stroke Action 


Valves have smaller diaphragms thus effecting better control. When Magna- 
Stroke action is reversed, double the power is achieved. Just one more 
improvement of design which makes N.G.E. Wilgus Regulating Valves the 
leaders of the industry. 


ina Write Or Wire Today For Literature 
bh NATURAL GAS EQUIPMENT INC. 


190 E. Glenarm Street, Pasadena 2, California 


| am interested in Magna-Stroke action as contained in 
Reducing Requiators Bock Pressure Regulators Motor Valves 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 nckSM "4691 


Type R2R Process Pump 


No. 01580 B 


Type R2R Process Pump 


DISASSEMBLY The Type R2R process OPERATING KANG Type K2R. Heavy 
pumpe can be disassembled without dis luty process pumps are available in 
onnecting the suction and discharge pip eighteen different sizes, enabling our engi 
ing. By fireat removing the spacer from the neers to furnish units specially designed 
apacer type coupling and unbolting the and constructed for the particular work 
casing from the cradle the entire cradle to be performed 
and complete rotating element can be re Capacities: & 2000 Gallons per minute 
ed without disturbing the suction and ‘ ) 00 Speeds: 900 RPM to 
liecharge piping ” RPM 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 


»~ 


Horizontal, Single Style, Double 
Acting. Piston Type, Close Clear 
ance Pump Designed to handle 


volatile liquids 
Close Coupled Centrifugal Pump 


a 
3833 
Horizontal, Duplex, Double Acting 


Side Pot, Piston Type, Oll Bath 


Pedestal Mounted 
Power Pump 


Pump 


3556 
4728 


Double Pedestal Hearing Centrif 
ugal Pump 


Durable Duplex Packed Piston Pat 
tern Steam Pump. Side Pot Type 


ESTABLISHED [869 


: DEAN BROTHERS PUMPS /NC. 
/NDIANAPOLIS /WO. 


323 W Tenn $7 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 


Representatives in Principal Cities 








New Equipment... 


pact, quick detachable air connection 
his free-flow upling is designed for 
use with paint spray guns, drills, 
wrenches, and other air operated power 
tools, Outstanding features of the new 
(9-D connection 


@ (on! ; au yp 


with standard 
lete informatior 


, Just 


Circle No. 16 on Postcard 


3% Ni Gate Valve 


The Lunkenheimer Compatr s an 
nouncing a new 125-pound tron gate 
valve designed for mildly rrosive serv 
ice im the refining | hemical in- 
dustry. Both the I id i the 
new valve are ma } percent nickel 
iron castings, wivins n n extra maf 
gin of corr ance im many serv 
ices. A choice of trim materials, either 
18-8 Mo stainless steel r all Monel, 1S 
offered. The price of this valve is con 
siderably lower than either all stainless 
or all Monel valves. Complete informa 
tion on this new valve ts now available 


t 


S10n Tess 


This item supplements Lunkenheimer Com. 
pany data on pages 685-688 of The Refinery 
Catalog, 20th Edition 
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CHEMICAL CLEANING PROVED 
MORE EFFECTIVE IN BOILER TEST 


DOWELL method showed greater efficiency 


by 4.5% in utility company comparison 


Perhaps the most convineing way of demonstrating the 


advantages of one method of cleaning over another is to 


conduct a comparative test. 
That's exactly what one of the larger utility companies did 
to compare ‘ hemical cle mine with mechani il cle ing 
The 23-day test was conducted with « 
rated at 200,000 Ib. per hour operating at OO pisv. One 


boiler was chemically cleaned by Dowell in 12 hours, the 


OM pPanbon boilers, 


other was turbined in one week. 


At the conclusion of the test, the boiler which was 


ly cle ined by Dowe 1] hada ] 9 ereate I etl wney 


le - coal per KW Ii Uris produce 


che mical 
factor. It also used LO 


DOWELL SERVICE 


than the other boiler. With results like this to cite. it’s 
no wonder leading plants in all parts of the country rely 
on Dowell service for their maintenance cleaning 

Dowell engineers do the job for you. using liquid solvent 
which are brought to your plant in truck-mounted tank 


along with all necessary pUrnipes and control equipment 


No spe ial seaflolding is required Dismantling and down 
time are kept to a minimum, equipment can olten be 


cleaned while in operation 


For complete information and estimates on cleaning your 


equipment, ¢ ill the nearest Dowell othiee, or write directly 


to Tulsa, Dept. L31 


DOWELL 


Over 100 Offices to See You with Chemical Cleaning for: 


Boilers 


Process Equipment e Evaporators e 


e Condensers e Heat Exchangers ¢ Cooling Systems 


Pipe Lines ¢ Piping Systems « Gas Washers e Process Towers 
Filter Beds 


A Service Subsidiory of 
THE DOW CHEMICAL COMPANY 


. Tanks 


Chemical Services for Oil, Gas and Water Wells 


DOWELL INCORPORATED 


- TULSA 1, OKLAHOMA 





Garlock ‘'Package”’ Seals a Raat raactnii 


FOR ROTATING PUMP SHAFTS 


Circle No. 18 on Postcard 


Type 88-21A Garlock 
Package Seal of standard 
construction with brass shell, 
brass washer, and Buna-N 
bellows 


TYPE BB-21A TYPE AA-21A 


stron 


nclud 


For shafts fr 


Vith Bu N be 


Package Seal with hat 
shaped ‘Teflon drive 
ring, brass or 316 stainless 
steel shell and washer, 1 
‘Teflon ©’ ring, and til 
Tefion” two-piece vibra- 


Type AA-21A—Gorlock Control Valves 


t 


tion ring 


V CHECK THESE IMPORTANT FEATURES 


} F 1 
fe vy Ve ' ' ven Dp rmance at low cost 


In both of these Packave Seals, a leakless seal is provided by . 
a positive contact between carefully lapped metal-to-carbon 
mati urfaces, All metal parts in both types are available in 
plated-brass, Ni-Resist, st tinless steel with maleomized face, 
Garlock “B” tron, and others 
kor complete details, ask’ vour Garlock representative or 


write us about your s« alin problems 
Pike GARLOCK PACKING COMPANY 


PALMYRA, NEW YORK 
In Canada 


PACKINGS, GASKETS, OIL SEALS, 


Electronic Level Control 
(FAR LOCK MECHANICAL SEALS, - a _— , - - 


RUBBER EXPANSION JOINTS haw-Fultor ntr mpany is mak 
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new DE LAVAL 


HCB 


SINGLE STAGE TURBINE 


can be ordered from stock 


1 Case and Cover Split Horizontally on 
centerline for ease of maintenance. 

2 True Centerline Casing Support as- 
sures distortion-free radial expansion. Not 
shown 

3 Flexible Support cat governor end pro- 
vides for axial expansion. 

4 Exhaust Opening either right or left side 
for installation flexibility. 

5 Steam Strainer, protecting trip and gov- 
ernor valves, is removable for cleaning without 





breaking steam connections. Nof shown 

6 Constant Speed Governor features 
governor weights pivoted around frictionless 
surfaces. 

7 Complete Governor Assembly is now 
replaceable as a unit 

8 Balanced Single Seated Main Gov- 
ernor Valve has proportional flow charac- 
teristics for sensitive, positive control. 

9 Shaft Locating Bearing of adjustable 
double collar type. 


Horsepower: 100 MAX 

Steom Pressure: 300 PSIG MAX 
Steam Temperature: 550F MAX 
Exhaust Pressure: 25 PSIG MAX 
Speed: 4,000 RPM MAX 

Steam Inlet: 2”-250# ASA FLG, 
Exhaust: 6”~150*% ASA FLG 
Weight: 1,200 LB 


Here’s the new De Laval HCB Single Stage Turbine 


ready for immediate 


which is now “on the shelf”... 


shipment. This mechanical drive turbine is simple, 


rugged, designed for long economical life and low 


maintenance. For example, note the true centerline 


casing support, the replaceable governor, the remova- 


rom 0) ANNE 


ble steam strainer. Investigate all the advantages of this 


versatile driver. It is ready to handle—at low cost—a 


variety of applications in your plant. 


Send for new Bulletin 4206 
which gives vital facts and figures 


Mechanical Drive Turbines 


DE LAVAL STEAM TURBINE COMPANY 


811 Nottingham Way, Trenton 2, New Jersey 
RELINER 
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New Equipment... 


chemical industry a new level control 
his new Tektor level control is an im 
proved capacitance unit with no moving 
parts. The unit operates, through a 
simplified electronic circuit, by a change 
in the electrical capacitance of the ele« 
trode caused by the approach of any 
material that flows. Control as close as 
1/16-inch of liquid, divided solids, inter 
faces, conducting or non-conducting wet 
r dry materials can be provided by the 
instrument. New features include 
@® Easily accessible trimmer adjust 
ment 
@: ngle tube circuit 
@ Complete stability and 
tivity 
For complete information on this new 


nstrument, just 


Circle No. 20 on Postcard 


Geared vertical Type V tur 
bine driving cooling tower 
circulating pump. Horse- 
power is 294 at 4000/1760 
RPM with 150%, D&S steam, 
atmospheric exhaust. 





Unique Mass Spectrometer 
@ Murray Vertical V turbines, both geared and direct- eneead Wiens i 
connected, are being used more and more for driving vertical oducts divis 
pumps of all types. The Murray Vertical V turbine is designed 
from top to bottom as a vertical turbine, not just a horizontal 
turbine, “upended.” The Murray Vertical is especially con- 
structed and arranged for vertical mounting. 


Murray vertical turbines can be furnished for steam pressures 
up to 600*, 750° F. TT. and back pressures as high as 100* 
and can carry most normal thrust loads imposed by vertical 


pumps. 


Vi lf x R AY IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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BURGESS-MANNING Pulsation Snubbers 


included in NEW PLANT DESIGNS 

by many leading 

PROCESSING 

ENGINEERING 

and CONTRACTING COMPANIES 


TYPICAL 
CHEMICAL-PLANT 


TYPICAL 
GAS PIPE-LINE 
INSTALLATION 


TYPICAL 
OIL-REFINERY 
INSTALLATION 


Burgess-Manning experience and “know- 
how” in the control of surge in gas and air 
piping can be of valuable service to all 
processing, engineering, and contracting 
companies faced with designing piping 
systems without pulsation problems. 

Pulsation snubbing has proven its effec- 
tiveness in best efficiency, process action, 
gas transmission, and gas metering. 

To help you overcome pulsation and 
vibration in gas and air lines excited by 
compressors, reciprocating pumps, or 


blowers, Burgess-Manning Company’s 
specialized engineering group is available 
to study and analyze flow conditions. Rec- 
ommendations and designs for each project 
will be developed as required. Supple- 
mental field surveys can be made where 
existing operations are involved. 


If you are confronted with the problem 
of reducing pulsation in gas pipe lines, 
consult with Burgess-Manning. Recom- 
mendations for your piping projects will 
be developed at your request. 


COMPANY 


1203 DRAGON STREET 


DALLAS, TEXAS 


INSTALLATION 


HOUSTON @« TULSA « LOS ANGELES «¢ ST. LOUIS © NEW YORK 


CHICAGO, ILLINOIS © LIBERTYVILLE, ILLINOIS © REPRESENTATIVES 
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STOP CORROSION 


with BIRD-ARCHER 
AMINE TREATMENT 


Unretouched photograph shows the ravages of corrosion on condensate return lines 


Corrosion of piping in steam and condensate return lines is an expensive 
two-way headache. (1) It leads to large outlays for pipe replacement and 
maintenance. (2) It often results in plugged return lines and traps due to 
the solid products of corrosion. Bird-Archer Amine Treatment effectively 


eliminates these troubles at low cost. 


Here's how. Amines are fed into the boiler or into the steam and con- 
densate systems. The amines raise the pH value of the condensate and 
also tend to inhibit equipment-destroying corrosion through surface 
protection of the metal itself. In scores of plants, this Bird-Archer sys- 
tem has more than paid for itself by substantially cutting replacement 


and maintenance costs 


Bulletin CP 100 

gives all the facts on 
Bird-Archer Amine Treat- 
ment. Write for your copy. 


—S j 


BIRD-ARCHER 
vcs’ WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA. 
NEW YORK « CHICAGO 
IN CANADA: The Bird-Archer Ce., Limited, Cobourg, Ontarie 
IN MEXICO: Calderas y Accesories, $. A., Amsterdam 291, Mexice, D. F. 


New Equipment... 


vailable \ 

This item supplements General Electric 
Company data on pages 492-493 of The 
Refinery Catalog, 20th Edition 


Circle No. 21 on Postcard 


Ribbon Type Indicator 


A ¢g 


Circle No. 22 on Postcard 


Rugged Sight Glasses 


it n vou need neer? 


] 


Circle No. 23 on Postcard 
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When fluid flow connections 
must combine flexibility 
___ With corrosion resistance 


| Ad 
d Peete & & me hoe) 
J \ 
Yas WWAVAAALIOLL ELS 
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CMH REX-FLEX 
The Stainless Steet 


FLEXIBLE METAL HOSE 


You can stop dangerous and wasteful leakage of toxic or corrosive 
substances by using REX-FLEX as the flexible link in connections 
subject to vibration, flexation, misalignment or expansion and contraction. 
CMH REX-FLEX offers complete dependability even where the frequency 
of the motion is high. The inherent characteristics of stainless steel 
coupled with Flexonics’ manufacturing “know-how” assure 
a corrosion resistant unit that will stand up in the toughest service. 
When you specify REX-FLEX stainless steel hose you put to work 
for you a knowledge of the use of flexible stainless steel components 
that is unequalled. Whatever your stainless steel hose problem, 
it will pay you to bring it to Flexonics Corporation. For specific 


recommendations just send an outline of your requirements. 


REX-FLEX TYPE RP-.si— REX-FLEX TYPE RF-41— REX-WELD TYPE RW.a81 
Sizes *" through 2”, 1.D., for Sizes “x” through 6", LD., for (Stainless) —Sizes V4" through 
temperatures to 1,600° F work- temperatures to 1,600° F work- 2", LD; beavy wall bose for 
ing pressures to 4700 psi; with meg pressures to $25 psi (1 ply) temperatures to 1,600° F, with 
metal braid covering. Avail- and 1050 psi (2 ply); with metal braid covering. Also 
able mm standard or heavy wall metal braid covermg. Open available unbraided as lype 
types. Also supplied unbraided and close pitch types and RW’-80 (Stainless) 
as Type RF-50. standard and heavy wall con- 

structions supplied. Also avasl- 

able unbraided as Type RF-40. 


See our catalog in Sweet's Plant Engineering File of Chemical Engineering Catalog 


CHICAGO METAL HOSE Division 


— 








{ e “ 
| Flexonic 1336 South Third Avenue, Maywood, Illinels 


CMH products thot | 
hove served industry in Canada: Flexonics Corporation of Cenada, itd, Brampton, Ontarie 


Flexon identifies 


for over 50 yeors. = 
Flexible meta! hose Expansion joints Metallic Cad? 


SAY bellows 53 3 ‘ 
Aircraft components ( ) 


December, 1953-—Perroteum REFINER 








Copies may be obtained easily and without cost hy using Reader Service Postcard. Just circle on the 
card the identifying key number of each item in which you are interested. Postcards opposite page 160 
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Industrial Research 


Scientific Research and Development 
in American Industry—A Study of 
Manpower and Costs, United States 


Lab urea 
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~* : ailird 


uN 


AVE. 


.Then ALGRIP Ended Deadly Slips and Falls 
that Skyrocketed Insurance Costs! 


jnished 
“Fall Guys” was the name men gave lipping 4 
ee 5 that cripp egridente 
themselves in the drum-filling room men and prod Work. 
oO Uction | 


of a southwestern refinery. For the Slashed 


of extra ot? Cost 


oil-splashed floor was treacherous The n / 


underfoot . and crippling sation Sen 
falls were frequent. Miums 


Slipping accidents ended at once when we installed A.W. ALGrip 
Abrasive Rolled Steel Floor Plate. And compensation rates dwindled 
to a new low. For A.W. ALGRIP is a true non-skid floor plate —safe 
underfoot even when wet or oily —even on steep inclines! Tough. 
abrasive. “grinding-wheel” grain rolled uniformly into its upper 
portion——puts hundreds of tiny safety brakes in every footstep 


It’s nearly impossible to slip on ALGrip. 


Rough, rugged, long-lasting ALGRIP can stop your slipping accidents, too 
And you'll find it pays for itself in savings from safety. For real foot 
safety and lower insurance rates, get the full ALGRIP story today. Write 
for our new Booklet AL-19 on accident prevention. It's cost-free 


ALGRIP Abrasive Rolled Steel Floor Pilate 


Atomization Survey ALAN WOOD STEEL COMPANY (f 


CONSHONOCKEN, re 


The Atomization of Liquid Fuels. 
(|; \f Other Products A VW. SUPERL 


, 4 
aszew, John W 
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well done... | su 


with AIRETOOL tube 
cleaners and expanders 


nine ’ ' 


AIRKTOOL 


I 
I 
| 
' 
| 
I 


4) RPM ey WI ot bo 
t ' All AIRF TOOL n 


/ 


Petroleum Hydrocarbons 


Hydrocarbons From Petroleum, The 
Fractionation, Analysis, Isolation, 
Purification and Properties of Pe 
troleum Hydrocarbons, | 


AIRETOOL series "6000" 


brite 
ball bearing motor, 


AIRKTOOL 


Co il enter St 
; pansion type cutter head 


shown with single ex 


for thoroughly cleaning 
coke from straight tubes 


Solve tube 
expansion problems 


Methane-Ethane System 


IGT Research Bulletin 22. Physical- 
Chemical Properties of Methane- 


Ethane Mixtures, () | 
1) } | 


There’s an AIRETOOL TUBE 
CLEANER and TUBE EXPANDER For accurate, consistent rolling of 


for Every Tupe of Tubular Construction condensers or heat exchangers 
tube ends, AIRETOOL 


‘ Tube Expeonsion Sys 


tem avitomatically rolls 


‘ r oints to uniform and 
AIRETOOL |= 
- eliminating all poss: 

bilities of over-expan 
MANUFACTURING COMPANY prong a ghar 


tortion of tube sheet 


SPRINGFIELD, or Branch Offices: New York, 


Tulsa, Philadelphia, 
Houston, Baton Rouge, 


Chicago, Hudson Heights, N. J. 
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PYROTRON 
ow DATLE V 


Your best buy for Precision 
Temperature Measurements 
In the -300: to 1200; Range 


Check These Exclusive Bailey Advantages 
of Resistance Thermometer Operation 


fates thermometer operation over tbration required 
pert thevae 


lefe range trom HO te L200k ha matched itm 
recorder to its element 


ween meade prossibole ba Bailes developiens 
element 
Recorder ts sensitive to 1/lOol | ol ranwe 


ola -cost polactine resistanes 
U 


Resistance thermometer operation requires <pan 
ad cold purine 
permit reiote 


¢ 


Copepeet le ul Mites 


dry batters 
pf Ordinary ‘ 
with respect tw 


L ses 115 volt a-c souree 
| 


standard cell 
the teu 


tion compensator 
ocation of recorder 


Strong signal and high precision of resistane 
per iture ss 


lement as compared to thermocouple makes 


isin element 


omplete information. write for bulletin 


proossilole the use of narrow range spans 
calibrated at the fae treme 
il Resistanes 


30-C0 on the Bailes Purotron bles 


Vv Phe Bailey Pyvrotron i 
Dhermometer 


curate: no periodic re- 


tory and remains ac 


PYROTRON RECORDER a TEMPERATURE SENSITIVE 
~ RESISTANCE ELEMENT 
IN PROTECTING WELL 











METER COMPANY Fw 


1043 IVANHOE ROAD TEMPERATURE 
PRESSURE 


CLEVELAND 10, OHIO GAS ANALYSIS 
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MULTI-FEED 
CHEMICAL FEEDERS 


Whatever Manzel flexibility permits accurate 
teeding of many different chemicals 


simultaneously Chemicals can be 
pumped into other liquids of cest 


samples drawn from production at 

regular intervals. The illustration 

shows a Manzel with 7 feeds, cach of 
TT 


which can be individually set to draw 
an exact amount of chemical from its 
own tank 


Need Th LARGE OR SMALL 


CAPACITIES 


- 
Manzels Chemical Feed 
ers pump from a traction 
r | of a drop to 60 gph per 


feed with unsurpassed 
accuracy and depend 


ability You eliminate 

ee ers , | troubles due to guess 
\ work, inaccuracy, ot for 

B gettulness Any number 

‘ ; ot feeds, any type of 


drive Easily synchron 
ized with any process 


@ When you have a problem of feeding one liquid into 
another... no matter how light, or heavy, or corrosive ... 
you can rely on Manzel’s long experience in precision pro- 
portional pumping. 

Manzel Chemical Feeders can be individually engineered 
for most applications . . . and they are priced much lower 
than you might expect. Write for details today 


Ask 


Division of Frontier Industries, Inc 


285 Babcock Street 
Buffalo 10, N. Y. 
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G-R fin-fan is top value in air-cooled heat exchangers transfer surfaces as used in air-cooled exchangers, the 
because of the experience behind this unit. This ex- operating records of hundreds of fin-fan installations 
perience includes 85 years of building heat transfer all over the world, and the results of thorough tests on 
apparatus, 25 years of specializing on extended heat every element of the unit. 


The K-Fin Sections which form the 
heat transfer surface are used only in the 
G-R fin-fan. Many millions of square 
feet of this exclusive helically-finned 


FROM ABOVE ; surface are being used in more types of 


air-cooled services than any other 


design. 


The strong reinforced construction 

is built to withstand wind pressures of 
more than 40 Ibs. per sq. ft. The 
pre-fabricated, pre-drilled structure is 
specifically designed for speed and 


¥ : > \ 
FROM THE SIDE | } , convenience of erection and connection 


to additional units. 


Drive mechanism for G-R fin-fan. 

Note the mounting of driving motor and 
gear reducer, the powerful fan of 
proven performance, and the smooth 


‘FROM BELOW we : _ bell ring for maximum aerodynamic 


efficiency. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


GR-324A 
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What's Happening in the Industry .. . 





PAD Relaxes Drive for Standard-Vacuum Adds Texas A & M Schedules 
New Alkylation Capacity Christensen to Staff Instrumentation Symposium 


PAD Survey Shows Big 


Small Refiners Expansion 


Olsen Elected President of 
Lubricating Grease Group 


Soy 


Pan American Executive 
Dies in Houston at 59 


| M \ n. secreta 
American Petroleum & Tra tt 
Courtney Brown to Become tes ng A 


Dean at Columbia University 











Nichols Gets Appointment 
As Encoa Division Head 


i 














Errata—we wish to call attention to an error which appeared on page 182 of the November 
Petrochemical Process Issue. The flowsheet used in connection with The Girdler Company Sulfur Re 
covery Process is not the correct one. The correct flowsheet for this process appears herewith 
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The National Safety Council estimates the total 
annual cost of on-the-job accidents at two and a 
half BILLION dollars, of which about half goes 
for visible costs such as medical expenses, insurance 


costs and wage losses. 


The other half goes for indirect costs such as pro- 
duction delays, value of damaged equipment and 
materials, and time losses of workers not involved 


in the accidents. 


LOWER RATES * BIGGER DIVIDENDS 


When you reduce accidents you help reduce 
accident costs. These reductions are reflected in 
the rates you have to pay for Workmen’s Compen- 
sation Insurance. And, when you insure with the 
Texas Employers’ Insurance Association, these 
reductions are reflected in the dividends you 


receive. Yes, cutting accidents is like putting 


money in your pocket. Why not start an accident ‘SZ? 


prevention program now? 





Largest VWrler of WORKMEN'S COMPENSATION INSURANCE « Texas 


HOMER R. MITCHELL, Chavimau yy, te Board A.F. ALLEN, /resddend TEXAS EMPLOYERS = 


sDLINe © AMAMID © MIO « AUMONE « COMA OHM « Dallas « m 1s Ann 


nb distin aoanee dined Guss uaeeaans alta ced ¢ weneta tna HOME OFFICE + DALLAS, TEXAS 


HUR @ SAN ANGELO @ SAN ANTONIO @ SHERMAN eo 
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How much , 
does 2°F 
ere y-) ae 4 0) OF: 


QUESTION — A manufacturing process is powered by a 8000 K. W. turbine 
For the most economical operation, water used in the process should be cooled 
from 105° F to 85” F, at 77° F wet bulb temperature. How much will this 
cooling tower cost? 

ANSWER — A tower with o .78 water-air ratio is needed and will cost about 
$50,000. 

QUESTION — How much can be saved if the tower cools from 107° F to 87° F 
at 77° F wet bulb temperature — 2° F higher temperature? 

ANSWER — This tower will require a .95 water-air ratio, and will cost only 
.78/.95 x $50,000, or $41,000, a saving of $9000 in initial cost. 


QUESTION — Then, isn’t the second tower the better buy? 


ANSWER — Before answering, let's examine your operating cost. The steam 
needed to operate a 8000 K. V/. turbine costs about $750 per day. The 2° F 
overage on the second tower will increase your fuel consumption 3%, so your 
operating cost will be increased $22.50 per day, or $6750 per 300 day 
year. In ten years, your operating cost will be increased $67,500, or more 
than the initial cost of the first tower. The answer is definitely, No! 


When considering a new cooling tower, get the best engineering advice 
possible — consult a WCEC engineer. And after your tower is built, 
installed, and in operation, be sure that it meets your specifications 


BE SURE WITH WATER COOLING EQUIPMENT COMPANY 


wy &, Architectural 
= Industrial construction 
Plant engineering 


Manufacturers of various types and sizes of 
mechanical draft and atmospheric cooling towers. > eS 
t 


water cooling © 


EQUIPMENT COMPANY 


Main Office: + 8601 New Hampshire Ave. + St. Louis 23, Mo. 
MANUFACTURERS + ENGINEERS + CONSULTANTS 


REPRESENTATIVES IN FORTY PRINCIPAL CITIES 


an Ol 


McBride to Reorganize 
And Expand Interests 


\ gen il 4 


McBride 


Royalite Signs Agreement 
To License UOP Processes 


Tide Water Transfers 
Ambrose to San Francisco 


\ se , ‘ 
Water \ 
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le ae) ee 
Oklahoma Gas and Electric Com- 
pany constructed by their wn 
forces: Consulting Engineers 
Sargent & Lundy, Chicago, Ill 
Insulation Contractor: Armstrong 


Cork Company 


They chose - . 4 
ealhieiyfiC™ 85% MAGNESIA 


TO INSULATE HEATERS, EVAPORATORS & STORAGE TANKS 


To make their Sulphur, Okla., plant as modern layer. The two layers are fitted with staggered 
as possible, Oklahoma Gas and vertical and horizontal joints— thus eliminating 


and efficient 
heat loss which occurs on single layer installa 


Electric Company sought a modern, efficient 
insulation material. They found it in “Feather tions when the expansion of hot piping and 
weight” 85°, Magnesia, and used it extensively 
throughout the plant to insulate heaters, evap This K&M combination insulation will last the 
orators, storage tanks, and other equipment life of the equipment it serves, will withstand 
“Featherweight"’ 85°, Magnesia is effective moisture, vibration, alternate heating and cool 
where temperatures do not exceed 600° F. Used ing, wetting and drying. Both materials are 
in combination with K&M Hy-Temp Insulation supplied in a variety of forms and thicknesses 
diatomaceous silica) its range is extended Your K&M distributor is an experienced appli 
to 1900° F cator who will gladly give you more information 
Hy-Temp is applied directly to the hot surface, about these heat-saving, money-saving _ K&M 
is used as the second insulations. Or write directly to us 


equipment causes joints to open 


and “Featherweight” 
Nature made asbestos 


Keasbey & Mattison has made it 
serve mankind since 1873 


KEASBEY & MATTISON 
COMPANY + AMBLER »+ PENNSYLVANIA 





CHEMISEAL 


the packing no petroleum 
chemical can attack... 


Pan American Announces 





Promotions at Texas City 


Artention pump and valve builders and users! End 

troublesome packing problems for good, with Chemiseal 
made of TEFLON*) Packing. 

Chemically inert, there is no need to change packing 
for different crudes or operating conditions 

Chemiseal is also highly resistant to abrasion, is 
serviceable from —110°F. to 500°F., stands up where other 
packings fail rapidly. 


ie Anderson 


Chemiseal Pump Packing No. 711, 
for rotating or reciprocating 


Chemiseal Valve Packing No. 
810-V provides necessary seal 
at low gland pressure, reduc- shafts, provides a low-fric- 


ing torque required to operate 
valve. Supplied in quantity 
or in sets with square-end 
Teflon adaptors. Write for 
catalogs Nos. 711 and 810-V. 


XN 


tion, 2-way seal that not only 
prevents axial seepage, but 
seals against shaft and stuffing 
box as well. Sets supplied for 
specific requirements. 


& wees 
SAN 


UNITED | FLUOROCARBON 
STATES | PRODUCTS DIVISION 
ROE | 65 ones nvceocaddon nasncs 


COMPANY /|* CAMDEN 1, NEW JERSEY 


* duPont's trademark tor its tetrafvorocethylene rewn 


Sullender 








for Valves, 
Gates and 
Floorstands 











CHAPMAN’S MOTOR UNIT 


Instant control of valves and large sluice 
gates at the touch of a button... that’s what 
you get with Chapman Motor Units on the 
job. Completely housed and thoroughly dust 
and weather proof, these units are built ‘‘to 
take it’’ for years, on the roughest service. 


They're designed for simplicity and extreme 


ruggedness, as shown by internal view above. 

Chapman Motor Operated Floorstands are 
delivered to the job with all internal wiring 
complete, so all the wiring to be done is to 
bring the power leads into the connection box... 
saving time and money in installation and assur- 


ing proper operation. Write for Catalog No.50. 





The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 


RELINEK 








Designed for 
DURABILITY read, Process Dessen section: De 
OSs well OS Flexibility Honorary API Directors 


Named for First Time 


the API 1 


DURABILITY is designed into the Badger 

Directed-Flexing, Self-Equalizing Joints: 

Maintenance Problems Will 
Attention 


ainite 


T cach corrugation is designed with the proper depth for its 
diameter; each diameter is gauged to its proper traverse Get Refiners’ 
Problems in. retine 
2 cach corrugation—and it’s the Badger all curve corrugation 
is shaped to flex by Directed Flexing using matching shaped 
equ ilizing rings to guide and control the flexing movement. 
The corrugation wraps and unwraps itself, using the rings as 
the bearing surface, distributing the flexing stresses evenly 


over all areas of each of the all-curve corrugations, 


3 each corrugation is progre ively controlled and limited to its 


proper flexing traverse 


4 the corrugations are formed from a single metal tube of suitable 
length by a special forming proces which minimizes forming 


tresses in the metal 


Newton Cites High Cost of 


5 every joint is scientifically heat-treated at each of several hey 
Corrosion to Oil Refiners 


teps mits manulacture 


The many thousands of Badger Directed-Flexing, Self- 
bqualizing l Xx pansion Jomts in serviee now for many 
vears are in themselves testimonials as to their dura- 
bility. They will serve you equally well. With a wide 
range of sizes in either flanged or welding end design, 
with a choice of several metols, with facilities for de- 
signing special joints, why not let our expansion joint 


specialists take care of your requirements ? 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger I pansion Joints 


230 BENT STREET @ CAMBRIDGE e MASS. 


REINER 





Meet the man you can call 
with confidence to solve your 
thermal insulation problems 





To insulate outdoor tanks with complete weather protection, these skilled 


J-M applicators follow 


a specification developed by Johns-Manville. Here 


they are fastening ]-M Asbestocite* Sheets over J]-M Zerolite* Insulation 
J-M 85°% Magnesia Insulation is also widely used for this type of equipment 


He is your J-M Insulation Contractor...the man with 








the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.” Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands. The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as- 
sure you of the maximum return on 
your insulation investment for years 
to come. Moreover, you get undivided 
responsibility for a// your insulation 
requirements. 


1. You get dependable materials — 
Johns-Manville manufactures a com- 
plete line of insulations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the J]-M Re- 
search Center — largest laboratory of 
its kind in the world. 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M_ Insulation 
Engineers are called upon to solve in- 
sulation problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 

3. You get dependable application 
—Johns-Manville has set up a nation- 
wide organization of J-M Insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’'s proved ap 
plication methods. You can have abso- 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance. 

For further information and the 
name of your J-M Insulation Contrac- 
tor, write Johns-Manville, Box 60, 


New York 16, N. Y. In Canada, JM 
LV) 


199 Bay St., Toronto 1, Ont. 
Hew. t Pat. Of 


Johns-Manville Firsrin INSULATION 
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CATAWISSA VALVE & FITTINGS CO.———— 


CATAWISSA e PENNSYLVANIA Sun Refinery Provides For 
Waste Water Purification 


BLAW-KNOX 
etectrrororceo’ GRATING 


ny IS YOUR BEST BUY 
STRENGTH rare 
e factory-fit this one piece 
SAFETY Open Steel Flooring to your dimensions 
LOW UPKEEP ml Aoyagi per yaaa 
LONG LIFE useful space inside and out 
SELF-CLEANING USE COUPON FOR DETAILS AND PRICES 


BLAW-KNOX COMPANY 
GRATING DEPARTMENT 
BLAW-KNOX EQUIPMENT DIVISION 
P. O. Box 1198, Pittsburgh, Pa 


sq. ft. Grating os per specifications 

Type Stoir Treads 
COMPANY 
INDIVIDUAL 


STREET 


meee ee ee ee ee ee ed 


CITY 7ONE 


BLAW-KNOX srii'ooitinc 





PUBES SWEPT CLEAR of the toughest coke with the irresist- 
able speed of a bulldozer through brush. Through tube 
after tube, without let-down, the self-feeding cutter head 
smashes the coke and shoves it out, backed by the power- 
ful drive of the famous Lagonda 1100 Series motor with 
its ball thrust bearings front and rear, and its exclusive 
front end lubrication. Here's a combination that is both 
enduring and fast. 


Fast, too, in getting to the job. Let a customer tell what 
he thinks of Lagonda deliveries: “This is a note of 
appreciation for the very fine service you rendered us on 


our recent order. It was received yesterday, well ahead 
of schedule. Thanks a lot.” 


When you need tube cleaning, you want speed, Call your 
local Elliott-Lagonda representative, or Elliott Com- 
pany, Springfield, Ohio. 


ELLIOTT 


LAGONDA DIVISION, SPRINGFIELD, OHIO 


HERE'S VALUABLE TUBE CLEANING DATA. 


Bulletin Y-34 is crammed with 
facts on cutting down time in 
cleaning still tubes. On request. 


AUTOMATIC SIGHT FEED .UBRICA- 
TOR for pressure service. When 
pressure is on, lubrication starts 
When pressure is shut off, lubrica- 
tion stops. Simple and positive 


FOOT-OPERATED THROTTLE VALVE 
enables operator to handle tube 
Cleaner with both hands, control 
ling pressure with his foot, like an 
auto accelerator 


REFINER 


CATALYST CLEANER. Removes spent 
catalyst from tubes, without per 
mitting its escape. Also good in 
removing fly ash from the tubes of 
air preheaters 


HANDHOLE SEAT GRINDER. A pre- 
cision tool for grinding handhole 
seats flat. Can save its cost on one 
iob. Driven by air motor (electric 
motor optional) 


19] 





; : / Department Appointments 
What's Happening. < « Made by Indiana Standard 


Re 


i | er ( a 


Aurora to Lease, Operate :, 
a McKay Says Cooperation 

All Old Dutch Facilit 
- - we ner — Better Than Ownership 


i 4 
uf 


Conoco Promotes Two in 
Petrochemical Department 


Boyer Returns to Esso 
From Atomic Energy Post 
Mar W. | er, formerly we f 


atheih 


i 





Whether you plan to haul 

liquefied petroleum gases 

FITS YOUR JOB.. » casein head gasolines, caustics, 
acids, anhydrous ammonia, mer- 

cury decapiten, or other liquids, 


No matter what your liquid hauling prob- we have the tank to fit your 
need. And what's more we have 


i I t 
eehaltictaltiat: Mats designed specifically for elms price which will rel yey-tel| ° 
/ ; to you. ,The LMC budget plan will 
a particular. job. Eacp is engineered for 


lem, we can help you. Each tank trailer 


enable, you, to buy on convenient 
the produtt for the truck . . . for in Va terms. Write for more information 
dividual state highway and_ICC require- Z onprices and payloads. 


ments and each is designed to pro- 


vas © moximm poy ood P ...FITS YOUR BUDGET 





LUBBOCK MACHINE 8& SUPPLY COMPANY e 


pe eee 
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P. O. BOX 1138 PHONE 3.463]. 
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NOTES ON 


Ethylene Pilot Plant Studies Disclose 
Flexibility of Unique Pyrolysis Method 


I) I pilot poliant shown ame the highly efficient as demonstrated by 

llustration Kellogg is) current the faet that the plant produce 
ving on extensive studies of the O99) pure ethivilens 

idaptabilitw of its nique pyrolysi In addition to) producmy 

proces 0 e production of higl quality product over extended 

purits hivle from feed stocks periods, the plant has attamed 


other lian ot apolit ties the charge maximum economy of the heat re 


the process was quired for pyrolysis. A novel desipn 
‘ inn the quenching vstem which fol 
lows the pyrolysis step, plus the 

} use of low-level heat by the ab orp 
omnethaane tion refrigeration tem, provide 
iterial major savings through recovers 


thr i most of the heat used mm eracking 


entional proces 
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Work Well Underway 
On Fluid Phthalic 
Plant in England 


Work is well underwa ia Fhluid 
polat bial min rick plant now under 
Kenvland It ts 


completion hy thre 


comstruction oi 
cheduled for 
Spring of 1954 
Several designs 
have been cle 
neh plant vil 


imiprovements 
eloped moe the first 

built in the Us 
ind they are being meorporated in 

‘ polient 

Most important is the re-design 
of the « 
only decrease 
but alse 
ditions. Pt preehac 
inv need for operators to come in 
direct contact with the phthale or 
its Theron 

\ second nits boul 
this one on the Continent Bet yeeon 
the two they ibvout 
Mmillion pounds of phthale anhy 
dride annually. The prodiuet in thats 
produced by the 
tion of naphthalene in the presence 
of a thuidized solid catalyst 


ondensing svstem whieh not 
‘ ipital mvestment 
Hiprove operating eon 


lor eX imple 


tlsar bone init 


will produce 


process Is oxida 


Two New Process 
Bulletins Issued 


“wa t 
West 
ss, it 
Thus 


Bulletin describes va es 
of new Montecatini “Ammonia 
Saturated” Urea Process now hi 
censed exclusively in the United 


States by The M. W. Kelloggs 


{ ompany 


Investments for ammonia 

plants employing either natural 

or hydrogen-rich gas are showr 

im convement form, as are util 

ties and other operating costs 

lor your copies urite 

CHEMICAL PROCESS DILISION 
lhe M. W. Ke Re Company 


oward 





completion 
Emploving the basi 
will produce rso-c 
ew was taken look 


Ethylene 
Polyethylene 
Phenol-from-Cumene 
Anhydrous Ammonia 
Methanol 

Phthalic Anhydride 
Iso-octyl Alcohol 


Liquid Fuel and Chemicals 
Synthesis from Coal 


Glyceride Purification 
Nitric Acid 
Ammonium Nitrate 


Ammonium Sulfate 


er the east end o ! coutrol room 
othe main fractionating tower group 
nthe background are alcohol 


t I tH and aldehvale columns 


For further intormation, technical data, etc 
relating to chemical or petrochemical proc- 


essing, write 


COMPANY 

225 Broadway, New York 7, N. Y. 
Also Jersey City, 

les Angeles, Tulsa, Houston, Toronto, 
Lendon ond Paris 





Here's a good tip 
for fiare stacks! 


What’s the life span of tips on your flare stacks? 
Five months? Six months? Possibly eight or 


> 


ten‘ 


Don't be satisfied with any periods as short as 
these. Not when you have the experience of a 
large Ohio refinery to guide you. They designed 
the Inconel* tip shown here— and used it suc- 
cessfully for 30 months. This was six times as 
long as any previous tip had lasted 


The increased life is due to a combination of 
design changes and the proper choice of a high 
temperature construction material. 

In this patented design of The Standard Oil 
Company of Ohio, the desired flame character- 
istics were obtained by installing air inspira- 
tors. An annular ring atop the tip prevents back 
drafts from forcing flame down the side of the 
stack. And refractory cement is used to line the 
ring and the inside section of the stack tip. 


lhe choice of Inconel as the main construction 
material was the result of an extensive survey 
of the many alloys available for high tempera- 
ture service. Like all Inco Nickel Alloys, of 
course, Inconel offers excellent resistance to 
corrosion plus its ability to undergo high tem- 
peratures without scaling or cracking. 


Its good working qualities are important, too. 
Inconel can be cut, bent, formed, machined and 
welded by ordinary shop methods. And welds 
are as resistant to heat and corrosion as Inconel 
itself 

Consult your distributor of Inco Nickel Alloys 
for the latest information on availability. And 
remember — it always helps to anticipate your 
requirements well in advances 


When you need help with problems involving 
corrosion and high temperatures, please don’t 
hesitate to call on our Technical Service. These 
men know what has been done, and what is be- 
ing done, to provide durable equipment for your 
kind of work. They're always ready to share 
this information with you— without cost or ob- 
ligation. The International Nickel Company, 
Inc., 67 Wall Street, New York 5, N. Y 
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THIS INCONEL flare tip, de- 
signed by The Standard Oil 
Company of Ohio, lasted 6 
times as long as any tip 
previously used. The sav 
in steeple-jack labor 
charges alone amounted to 
$4,400 a year! (Firms li 
censed to manufacture and 
ell this design are: Fritz 
W Glitsch & Sons In¢ 
Dallas, Texas, and Western 
Supply Company, Tulsa, 
Oklahoma. Information re- 
garding the licensing of 
this design may be obtained 
from The Standard Oil 
Company of Ohio.) 


Inco 


Nickel 
Alloys 


atts, 


Inconel... your partwer IN PRocress 
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Pan-Am Southern Makes 
Six Personnel Changes 
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MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns. Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead, special bronzes, 
Hastelloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors. 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, New York 38, N. Y. 
CHILL VACTORS + STEAM JET EVACTORS * CONDENSING EQUIPMENT 


BEFORE 


AFTER descaling with 
Oakite Compound No. 32 


DON’T ROD OUT SCALE 


—Dissolve It! 


OAKITE COMPOUND No. 32 did all the work 
on this pipe—did it better, faster, far more safely 
than any mechanical method could have done it 


This liquid acidic material dissolves scale and rust 
as it circulates—often makes dismantling of equip- 
ment unnecessary. Removes a// deposits—flows 
into areas inaccessible to rod and drill. Does not 
affect sound metal surfaces—does not change diam- 


eter of tubes and piping. 


Use Oakite Compound No. 32 to descale heat 
exchangers, diesel water-cooling systems, fraction- 
ating and absorption towers—to derust valves, 


fittings, steel shaft casings, chains, etc, 


FREE BOOKLET tells all about 
it. Ask your local Oakite Tech- 
nical Service Representative. Or 
mail the coupon—today! 


Technical Service Representatives Located in 


Principal Cities of United States and Canada 


TE, 


OAKITE PRODUCTS, INC. 
a copy of | 


v. 
| 44C Rector St., N.Y. 6, N. 


| 4 se $s c w < b 10n 

I | en j me ithout ) ligat ’ 
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“How to Remove Scale and Rust. 
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Pure Colloidal Concentrate 


SAND-BANUM a —P /; ; 
~ Poi 


from the experience 
of others 


Speakers Honor Ipatieff 
At Northwestern Ceremony 


“ NY N practical books on 
Removal and Prevention 7 PETROLEUM REFINING 
of Boiler Scale! ew th 
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Use Ounces Only 
Once A Week 


INCREASES 
_ E 
ay Seen Sey ® Handbook of Solvents 
REDUCES t By Morris Jacobs and Leopold Scheflan 
Shut-Downs price $8 50 
Stocked by Leading Supply Houses ® Industrial Solvents 
By Ibert Mellan price $12.00 
© The Physical Chemistry of 
American Sano Banum Co: Suhetecting Olle 
P feta. fell PI By A. Bondi price $10.00 
> Rockefe er riaza ' 
Mew York 20.N.Y. | ° Elements of Fractional 
| Distillation 


By C. S Robinson and E R_ Gilliland 
price $7.50 


© The Chemistry of the Non- 
Benzenoid Hydrocarbons 
By Benjamin T. Brooks price $12.00 

® Methods of Analysis of 
Fuels and Oils 


By J. R. Campbell and W. Gibb 


” T iq ® Chemical Engineers’ 


Handbook 
THREAD LUBRICANT and SEAL By John H. Perry price $17.00 


: , ® Correction Tables for 
Union Oil Names Hartley Petroleum Oils 


Manager of New Division oS Soe price $3.50 


Literature on Request 














® Handbook of Dangerous 
Materials 
By N. Irving Sox W WW. Schultz and 
M,. J. O'Herin price $15.00 
® Handbook of Engineering 


Fundamentals 
By Ovid Eshbach price $10.00 








Send for your FREE copy of th Ne 
Petroleum Books Catalog which descrit 
the nature and contents f these an 
many other books pertaining to the P 
troleum Industry 





I 


Cities Service Elects 
or send for complete details Heston Vice President 


Order through your supply store 


via prey 


BOOK DEPARTMENT 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608, Houston 1, Texas 

















Maybe it all does : 
look pretty much 
the same at first 


glance. But when a 
firm has been mak 
ing wire mesh for 70 years man and boy, there’s bound to 
be a little more to it than meets the eye a little more 
know-how in engineering and weaving, a little more quality 
in the product, a little more service and satisfaction for 


the user. 


JELLIFF WIRE MESH woven in all ductile metals 
JELLIFF WIRE MESH 
JELLIFF WIRE MESH 
JELLIFF WIRE MESH 


the specifications 


woven in all commercial weaves 
woven in widths up to 72 inches 


economical. Every foot runs true to 


7 


JELLIFF WIRE MESH is a quality product and has been for 


70 years. You can depend on it 


Write today for full details about JELLIFF WIRE MESH, 
JELLIFF WIRE MESH PRODUCTS, and JELLIFF’S 
CONSULTATION SERVICE on wire-mesh engineering 
Address Department 16 


THE C. 0. JELLIFF MFG. CORP. 


DIPPING GASKETS WIRE MESH PARTS 
LERTROMESH WIRE CLOTH 
RESISTANCE WIKRE STRAINERS - FILTERS 


SOUTHPORT CONNECTICUT 








VALVES ARE GUARANTEED 
to last longer in any pump 


HERE‘S HOW... 


Stem breakage eliminated 
- by exclusive double 
shock-absorber stem heads 
Reduced wear - long guide 
gives even lift. Springs 
can't jam. 

Smooth seating surface - 
rotating valve disc changes 
to new seating surface with 
every pump stroke 
Reduced flow resistance- 


acce »lished by Sims , 
accomplished | im Write for Bulletin 


inclined seat-ribs Pa) explaining bon 
Sims Pump Valves, for all ‘ 
reciprocating pumps, are 

stocked for quick delivery. 


Sims Valves can improve 
your pump operation 


at lower cost. 


SIMS PUMP VALVE CO., INC. 


1314 PARK AVENUE, HOBOKEN, N. J. 
M&M BLDG., HOUSTON, TEXAS 


Decemi 


NOW YOU "CAN HAVE 


SAFE HEAT 


for COMBUSTIBLE ATMOSPHERES 


Underwriter 
Approved 


listed by Underwriters Lat 
Inc. for Class 1-Group &D 


and G Atmospheres 





The BURNHAM ExPLosion-PROOF 
ELECTRIC RADIATOR 


Check the 6 Points 
Numbered Above 


nnpletely 


hard ti hie 
places il plant whet 
explosive 0 ombu tibole if 


combina 
| 


Burnoh | LPLOSION 
PROOk RADIATOR. It 


Electric Radiator Dept 


Zanesville, Ohio * Irvington, N. Y. 


Burnham Corporation 
All radiators shipped Zanesville, Ohio 


with anti-freeze 


MAIL HANDY 
COUPON TODAY 


for full information 








; : Toledo Chemical Engineers 
What's Happening. « « Elect Thober President 


Mangel 
Manufa 


hha 


sdorf to Head Esso 
cturing Department 


MINIMUM OPERATING COST — Low electric cost no 


steam, water or air costs — long caustic life. 


MINIMUM MAINTENANCE -- Operates at ambient tempera- 
tures — no corrosion resisting equipment 


LOW CAPITAL COST — Simple design — no heat exchangers, 


coolers or condensers required 


GOOD EFFICIENCY — Even with the heavier hydrocarbons 


extracted with concentrated caustic 


HIGH MERCAPTAN SULFUR EXTRACTION — due to 


effective regeneration 
TETRAETHYL LEAD SAVINGS — or 


IMPROVED OCTANE NUMBER 
Due to better mercaptan extraction 


MAY SOLVE YOUR CAUSTIC 
DISPOSAL PROBLEM 


CONTACT US ABOUT YOUR PROBLEM... 


AMERICAN DEVELOPMENT CORP. sew von 22° n'y. 


‘ 


Humble Promotes Three 


In Divisions at Baytown 
Humble Oil & Refining Company 


| ‘ 
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Indiana Standard to Offer 
New Reforming Process 
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Quaker Board Chairman 
Dies at 86 at Oil City 


blar Pent 
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Refinery Catalog 


has complete data 


on equipment and 


services for the 


Refining Industry. 


Reach for your Refinery Catalog 
whenever you're planning a project. 
Turn to the easy-to-use index and 
you'll find that most of the known 
manufacturers have data filed in this 
universal equipment buyers guide. The 
for “vhe Refining ** 1953 edition carries catalog informa- 
* Petrochem jel tion on products and services offered 
——— a by more than 300 manufacturers. 
No wonder Refinery Catalog is used 
as the preferred source of catalog in- 
formation among refiners the world 
over. Remember—look for it first in 
the Refinery Catalog. 


| le ——— “File 


Natura! ee 


THE UNIVERSAL EQUIPMENT 
GUIDE FOR REFINERY BUYERS 


REFINERY CATALOG 


P. O. BOX 2608 © HOUSTON 1, TEXAS 


ber, 1953—-PETROLEUM REFINER 





» 

This YORKMESH 
DEMISTER 

means — 

Clean Separation 

in a 

Vacuum Tower | 
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4 Natural Gas Pricing 


RESULT: 


Cleaner gas oil with reduction in 
carbon and metals contamination 
which medéns increased yield of 
higher octane gasoline from your 
cat cracker. 


For installation in — t 
LUBE VACUUM TOWERS 
DISTILLATION EQUIPMENT 
GAS ABSORBERS 
SCRUBBERS \ 
SEPARATORS 
EVAPORATORS 
KNOCK-OUT DRUMS 


etc 




















OTTO H. YORK 
Co., Inc. 







63 Glenwood Place, E. Orang 


200 





to the association 


Other Factors 


% 
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RECEIVES AWARD—At the recent 28th Annual Fall Meeting of the CNGA, R. J. Hull (left 
California Research Corporation, was presented the first annual aword for meritorious service 


Presenting the award: L. V. Cassady, chairman of the award committee and 
past president of the association , ‘ 





5 Packaged Compressors — 
AUTOMATIC CONTROLS 
MAINTAIN STEADY 

DISCHARGE PRESSURES 


THE J. B. BEAIRD COMPANY, INC, 


SHREVEPORT, LOUISIANA 
. oun. a 
BEAIRD A 
NG STEEL WAREHOUSE serison mae mote Paso poeta nae . 


MACHINING MANUFACTUR 





BEAIRD Cast Steel Fittings 


oe a’ 


~ 
| « .- 


{ iy . 


Write r ( 


rHE J. BL. BEAIRD COMPAN 


F 
BEAIRD J 
MACHINING MANUFACTURING STEEL WAREHOUSE 


INC. SHREVEPORT, LOUISIANA 
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case of a dent, the 
simple screw adjustment 
permits quick, easy, on 


the job recalibration 


DON'T DROP IT! BUT IF YOU DO... 


General Committee 
ROCHESTER DIAL THERMOMETERS WELDED STAINLESS STEEL construc 
are built to take severe blows with tion makes Rochester thermometers 
out damage to their sensitive move more durable, sensitive, pressure 
ments. But when hit hard enough to tight and resistant to corrosion than 
knock them out of adjustment, all anv before offered. Backed by 35 
you need is a screwdriver to years of instrument making exper 
them right back on the job—as ac ience 

curate as ever. This unique Roches 

ter recalibration feature eliminates ORDER TODAY from your Rochester 
the danger of costly production er Representative, or send coupon for 


rors due to imaccurate readings further details 


MILLIONS of Rochester dial thermometers 
are now delivering dependable service 


Xochesls 


DIAL THERMOMETERS 

GAUGES 
“ae AMMETERS 
Quy, 


Rochester Manufacturing Co., Inc 
38 Rockwood Street, Rochester 10, N. ¥ 








Eve th ‘ FOR THE RADIOACTIVITY LABORATORY 
Y G INSTRUMENTS — CHEMICALS — SUPPLIES 


Iracerlab offers the most fully devel 
oped line of nuclear instruments, 
accessories and radiochemicals avail 
able today. Regardless of whether 
your need is for a Geiger tube, a 
small amount of a radiochemical, or 
complet instrumentation for an ad 
vanced radioactivity laboratory, 
Pracerlab can fill your requirements 

In purchasing ail your radio 
activity needs from Tracerlab, you 
not only obtain the convenience otf 
one superior supply source, but you 
gain the efficiency that comes from 
having fully matched, integrated lab 
oratory instruments. By starting with 
an Autoscaler, for example, you can 
add, as your needs expand, the Auto 
matic Sample Changer and the 
Tracergraph to obtain a completely 
automatic radio-assay installation. No 
other instrument manufacturer can 
provide this and certain other special 


ized equipment 


@A SCALER FOR EVERY COUNTING |’ kk ' 
NEED The Knock Problem 
@AMPLIFIERS AND SAMPLE 
CHANGERS 
@ OVER 300 RADIOCHEMICALS 
@ SURVEY METERS, Fil BADGE AND 
OTHER PERSONAL PROTECTION 
DEVICES 
@ COMPLETE LINE OF G-M TUBES 
@® CONSULTING SERVICES 


For ALL your nuclear needs... 
buy Tracerlab. 


Request Catalog C! with 108-pages of text 
specifications and illustrations, covering every 


Tracerlab product 


LOS ANGELES @ PARIS @ CHICAGO © CLEVELAND 


J « 
race? a ” WASHINGTON @ NEW YORK @ HOUSTON @ ATLANTA 


130 HIGH ST. BOSTON 
2295 SAN PABLO AVE, BERKELEY 








and it’s automatic . . . 


Your present indicating or recording 
pyrometer controls can be made to 
function more precisely—minimizing 
overshooting and undershooting—to 
meet the closest temperature-control 
requirement 

Simply introducing the XACTLINE 
nto the control circuit will give you 
this ‘‘Straight-Line’’ temperature con 
trol. It automatically anticipates tem- 
perature changes before they occur 

producing a short on-off cycle. Un 
usually sensitive performance is due to 
the complete electric operation—no 
moving mechanical parts. No adjust- 
ment or coordination with the control 
instrument is necessary regardless of 
the size of the furnace—electric or 
fuel fired—length of the heating 

cle. or size of the load 


Al J 


Pyrometer Only 





Feoct reproduction of temperoture chort for a 
heating process showing the comparison of the 

straight Line femperature contr« produced by 
XACTLINE and the sow-tooth curve obtained with 


only conventional contro 


price $89.50 F.0.8. CHICAGO 
115 of 230 Volts, 60 Cycle 
Complete installation instructions 
Pee OF HY HOTT 
‘GORDON: 
$f SERVICE, >: 


CLAUD S. GORDON CO. 


Manufacturers Engineers * Distributors 


Mert g »! Testing Machines +» Tempe ture trol 
nstruments + Therm ples & Accessories + Industria 
F es & Ovens 
Dept. 25 - 3000 South Wallace $t., Chicago 16, Il! 
Dept 25 - 2035 Hamilton Ave. Cleveland 14, Ohie 


Who's Meeting . .. 


Problem 


To produce more ammonia with 
out excessive expansion of exist 


ing facilities 


GIRDLER helped solve this prob 
lem by developing two highly 
active catalysts, G-19 and G-3 
Without sacrificing quality or en 
larging the gas plant the use of 
these two GIRDLER Catalysts on syn 


thesis Ras production resulted in 


Girdler specializes in solving 
catalyst problems. Its knowhow is 


at your service 


FOR 


Gas Processes Division 
LOUISVILLE 1, KENTUCKY 


NEW YORK * TULSA * SAN FRANCISCO 





In catalytic 


reforming 


ATALYST 


That's why 


you should know the story 


behind the 


catalyst 
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This detailed bulletin 
yours for the asking! 


Many years have gone by since catalytic reforming was first 
utilized by the petroleum industry. As with many developments 


earlier methods fell far short of ideal 


Many years ago Atlantic’s engineers and chemists looked well 
ahead to the more demanding needs of industry-wide commercial 
application. They devoted themselves to continuous and unre 
lenting laboratory research. One catalyst after another was 
rejected for failing to meet Atlantic’s projected ideal catalyst 
Finally, a catalyst possessing new characteristics and demon 


strating an ability to surmount the shortcomings of previously 


developed catalysts was found. This completeiy new catalyst, 


combining the advantages of improved selectivity, greater sta 
bility, excellent resistance to poisoning, and easier regeneration 


is the heart of CATFORMING. 


CATFORMING is now in successful commercial operation, furnish- 
ing positive proof that IT’s THE CATALYST THAT COUNTS. You are 
invited to share the many benefits of CATFORMING by joining out 
ever-growing list of licensees. Call or write for our new detailed 
bulletin for your introduction to CatTrorMING. The Atlantic 
Refining Company, Research and Development Department 


P. O. Box 8138, Philadelphia 1, Pa. (Telephone, Howard 5-2345.) 


ATLANTIC 





INSULATION SINCE HALF A CENTURY 


SPECIALISTS 
: wr 7 


We supply the material and the men to handle it 


tractors for heat and sid insulation all over the world 


suppliers and exporters of all kinds of insulation 


naterials for oil retineries ao 


Magnesia 85 °/, - Rockwool - Asbestos - Cork 


f r alllemperatures, in sections blocks segments sheets blankets and plastic form 


All finishing materials 


CLETON Ltp. 


SCHIEDAM 


IMTERMATIOWAL 
TECHNICAL 
TRADING COMPANY 


NETHERLANDS 


able add trading 


nin - Gas Ammonia/ COMpressor operators 


INSTALLATION OF VOSS VALVES Hiaam 
WILL DO THE JOB! “ 


if you want peak performance .. . increased efficiency 
. greater output . . . lower power costs with utmost safety, 
investigate the advantages of VOSS VALVES for your machines. 


VOSS VALVES provide. . . Quiet, vibration-free operation - 
20 to 60% more valve area * less power consumption * 

low pressure loss * normal discharge temperature * 

lower operating costs * utmost safety 


To increase the efficiency of your compressor, send us the name, bore, stroke and 
speed of your machine. Our detailed proposal will be sent without obligation 


OSS VALVES 


@ ust ear orf 


J.H.H. VOSS CO. 
INCORPORATED 


784-A East 144th Street, New York 54, N. Y 


IN THE FUTURE 


American Institute of Chemical 
Engineers Annual Meeting 
Jefferson Hotel, St. Louis 


Society of Automotive Engineers 
Annual Meeting and Engineering 
Display) Sheraton-Cadillac and 
Statler Hotels, Chicago 

American Institute of Electrical 
Engineers Winter General Meet 
ing, Statler Hotel, New York 

Plant Maintenance and Engineering 
Conference, Conrad Hilton 
Hotel, Chicago 


" 
Western Petroleum Refiners Associa 
tion Regional Meeting . Hotel 
Beaumont, Beaumont, Texas 
American Petroleum Institute 
Lubrication Committee 
Sheraton-Cadillac Hotel, Detroit 
nstitute Petroleum 
Packaging Committee , Houston 
Natural Gasoline Assoctation of 
America Permian Basin Regional! 
Meeting , Lincoln Hotel 
Odessa, Texas 


American Society for Testing 
Materials Spring Meeting 
Shoreham Hotel, Washington, D.« 

American Institute of Chemical 
Engineer, Statler Hotel 
Washington, D.« 

National Association of Corrosion 
Enedineers Tenth Annual Con 
ference , Municipal Auditorium 
Kansas City, Mo 

National Industrial Conference Board 
Ambassador Hotel, Los Angeles 

Western Petroleum Refiners Associa 
tion Annual Meeting . Plaza 
Hotel, San Antonio, Texas 


American Society of Lubrication 

I ngineers, Netherland-Plaza 
tel. Cincinnati 

National Petroleum Association 
Sist Semi-Annual Meeting 
Cleveland Hotel, Cleveland 

Natural Gasoline Association of 
American (33rd Annual Conven 
tion’, Baker Hotel, Dallas 


American Petroleum Institute 
ubrication Committee 

Lodge. Skytop, Pa 

American Petroleum Institute Safety 
& Fire Protection Committees 
Midvear Meeting . Chase-Park 
Plaza, St. Louis 

Liquetied Petroleum Gas Association 
\nnual Convention ~«~ Conrad 
Hilton Hotel, Chicago 

American Petroleum Institute 
Division of Refining, Midyear 
Meeting | Rice Hotel, Houston 

American Institute of Chemical 
Engineers Springfield, Mass 

National Fire Protection Association 
58th Annual Meeting . Statler 
Hotel, Washington, D.¢ 

National Industrial Cenference Board 
‘th Annual Meeting . Waldorf 
\storia, New York 


Skytop 
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Medical Research Promotes Safety 


Industry's efforts to guard against possible harmful effects of new products 


brings into safety field a unique team of specialists 


Robert E. Spann, 
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Through Your Supply Store 


yy © ig 
OUT OF SIGHT, 
. OUT OF MIND! 








* In installations like these, often more swage nipples and 
bull plugs are used underground than above. When Larkin 
fittings are specified, they can be buried and forgotten because 
they are well protected against corrosion and have a generous 
safety factor. Thousands have given satisfactory service for years 
in underground hook ups 

Larkin Swage Nipples and Bull Plugs are Zincoted inside and 
ut to protect against corrosion; they are of seamless and weld 
less construction and made of quality steel. They have square 
faced ends and accurate threads, with a bevel for easy starting 

Underground or above, wherever swage nipples and bull 
plugs are needed, your best buy is Larkin. You'll find every 


size and style you need Through Your Supply Store 


LARKIN PACKER CO., INC. 


ST. LOUIS, MO. 
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<urvev all refineries of Jersey Stand 


ard’s affiliates to determine if there 
were exposures to potentially tor 
materials. Dr. R. FE. Eekardt was 
brought into the division to correlate 
the clinical phases of toxicity with in 
dustrial hygiene and he now heads the 
Medical Research Division. After its 
formation the division was transferred 
to Standard Oil De velopment to be at 
the scene of new product and process 


deve lopment 


VDOs and Ph.Ds 

The work of the division is handled 
by 17 persons, 10 of whom are tech 
nically-trained two VLD.-Ph.Dos. ) 
industrial hygiene engineers ind 3 
medical librarians The division works 
closely with Jerseyv-Afliliated com 
panies and several of the latter have 
industrial hygiene engineers ino then 
refineries 

In addition to the close checks on 
new materials, products and processes 
ifter they go into commers ial-scale op 
erations, industrial hvgiene engineers 
in the refineries conduct continuins 
surveys on potentially hazardous ex 
posures, making sure that flow systems 
remain “closed.” that proper ventila 
tion ts provided and that employes 
vhere necessary, weal proper protec 
tive clothir For the benefit: of re 
finery employes in tropical climates 
where rubber or plastic protective 
clothing is uncomfortable, the medical 
researchers have studies under way to 
find a type of clothing that will aflord 
the maximum protection and still be 
comtortable to wear 

Frequently to find the answers to 
the many problems of possibly hazard 
ous materials the division has commis 
sioned various universities and re 
earch rroups to study and analyze any 
doubtful materials or compounds that 
may enter the processing stream These 
findings then are applied to the pos 
sible uses of the material in a new 
product to learn if dangerous ex 


posures will result 


Continuing Teamwork 

The entire effort is part of the con 
tinuing teamwork that is paving divi 
dends in in proved performance Many 
times the researchers’ doubts about 
the safety of a new material or possible 
produce prove unfounded. But the em 
ploves and users of petroleum prod 
ts have assurance that everythin 
possible is being done to prevent haz 
irdous exposures. and Standard Oil 
Deve lopment feels that this is an im 
portant consideration regardless of the 


research effort that may he required 





NICHOLSON MAKES 7 


Freeze-Proof SteamTraps 
a for every Plant Use 


Because they drain completely when cold, these four types of Nicholson 
steam traps are positively freeze-proof. Can be freely installed out 
doors. Universally recommended for use in lines which need not be in 





continuous use during cold weather, be 
cause they are freeze-proof and because 
their 2 to 6 times average drainage ca 
pacity results in minimum heat-up time. The 
non - air - binding feature of 
Nicholson traps also notably 
facilitates heat 

TYPE 
transfer in severe 
weather. Types 
for every plant 


1 


use. Size 's” to , 
2”; pressures to F . BULLETIN 
250 Ibs TYPE AHV TYPE AU 853 


207 OREGON ST., WILKES-BARRE, PA 


UTR NICHOLSON Uy 


TRAPS -VALVES: FLOATS 


EXCEL-§O 
5 MICRON 


FILTERS 


for finished 
PETROLEUM 
PRODUCTS 














—y 








Designed to remove dirt (down to 5 microns) from finished petroleum 
products removal of this microscopic rouge lengthens the life of jet 
and gasoline aircraft engines, pumps, meters, valves, and fittings. They 
are compact in size and are built for operating pressures from 02500 psi 
EXCEL-SO Filters can be built to any code requirement, API-ASME, ASME 
or state codes for unfired pressure vessels. They also meet requirements 
of JAN or MIL specifications. Available in capacities from 10-2000 GPM 
Special “Throwaway” Plastic Filter Bundle available on request. Write for 


Bulletin FO-52 , 


WARNER LEWIS COMPANY 


BOX 3096 e TU OKLAHOMA ’ 
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Act: PUMPING 
HEAVY No. 6 FUEL OIL 


a] 


1944 TO PRESENT: 


This pump—o Kinney Heliquad Model HQA 147- 
31A—has already seen nearly a decade of service 
at the Lake Charles, La. plant of Cities Service 
Refining Corp. The Kinney Heliquod is a slow 
speed, high efficiency rotary pump of unique 
design, employing steep helical rotors which are 
ideal for handling heavy oils and other viscous 
and non-viscous materials. Find out how this 
super-dependable pump can help in your plont. 
Send coupon for details. Kinney Manufacturing 
Co.—manufacturers of liquid and vacuum pumps. 
Representatives throughout the United States and 
in foreign countries. 


c------- 


iKINWNEY..; CO + Suasiorany 
Pret wew YOR Ale SRAKE COMPANY N 

see Waleracios Teiit + @ostowe 30 + Bats 
Please send Bulletin L.51 describing the com 
plete line of Kinney Liquid Pumps 
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The Courts Say... 


in recent insurance cases 





This column is to inform——not advise. It presents the 
current trend in legal thinking on insurance cases. 
The law varies from state to state and its appli ation 
de pm nds upon the facts of the partie ular case. Do not 
attempt to apply it without consulting your attorney. 


Shelton 
JOSEPH M. SHELTON, Attorney at Law, Dallas 


That Traumatic Neurosis is compensable 


bMPLOYE istained injury to his foot and elbow due to an industrial 
recident and is totally disabled for four weeks. A pyschiatrist testified 
that there would be continued disability for six months due to neurosis 
Trial court awarded judgment for emplove Insurance carrier appealed 
ind the Court of Civil Appeals reversed the trial court on appeal by the 


t mplove 


Phe Texas Supreme Court said the Workmen's ¢ ompensation law pro 
vides that an injury is “damage or harm to the physical structure of the 
body and such diseases or infection as naturally result therefrom” (Art 
HO, See. 1. TAR ICUS.) Neurosis of the character suffered by the employe 
is a disease. He can not use his physical powers. He is incapacitated to 
do labor, The incapacity is not simulated; it is very real. The evidence 
warranted the trial courts finding thet the neurosis resulted from the 
phvsical migury 
Hood v. Texas Indemnity Ins. Co 
9 SW 2d 31S (Ter Sup Ct... 1948) 


That employer is presumed to know ‘‘injury”’ includes 
aggravation. 


EMPLOYE CLAIMED that by reason of a fall, left leg was injured to the 
extent of total disability. Evidence disclosed pre-existing disability to the 
knee. Employe offered evidence that the accident aggravated the pre 
existing condition. Employer said that can’t be considered because “we 
had no notice of such a claim.” Your claim was that accidental injury 
caused the disability not aggravation.” The trial jud re excluded evidence 


of aggravation and the employe appealed 


Phe appellate court said if a blow to the leg injures that leg by agvera 
vating a pre-existing disease, it is no less an injury from the blow withir 
the meaning of the compensation act. Since the employer is presumed to 
know that rule of law. it is logical that a claim for injury to the leg by 
recident is sufficient to notify the emplover that an aggravation may be 
claimed 

Ledford v. Miller Bros. Co 

253 SH 2d 552 (Tenn. Sup. Ct 1952) 


That an injury may itself be an accident 


EMPLOYE WAS A TRUCK DRIVER and while unloading a truck load of equip 
ment on a freight platform suffered a heart attack and died before reaching 
1 hospital. Widow claimed compensation Employer defended on the 
round that there was no “injury by aecident” as required in the com 


pensation act 


The Tennessee court said injury by accident” is not confined to mypury 
caused by “violent, external, accidental” means. An internal injury that is 
itself sudden. unusual. and UNeX per ted is none the less accidental because 
its external cause is a part of the victim’s ordinary work. The award of 
mmpensation to the widow is affirmed 
Patterson Transfer Co. et al. v. Lewis 
2000 SW 2d 182 (Tenn. Sup. Ct. 1953) 
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Says YES— 


Heavy Imports Threaten Industry 


Continued from Page 76 
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tionals. Foreign oil in its proper role 


foreign oil by 
is useful in supplementing | Ss. pro 
duction. It is 
omtes of the 


econ 


important to the 
countries mn which it is 
produced 


Although the 
ft oil 


value of development 
throughout the 


hve questioned the im 


resources tree 
wld cannot 
foreign reserves to 


ortanes of these 


the L. S. must not be emphasized to 
own industry. We 
dependent 


oil re 


the detriment of our 


inot ifflord to become 


foreign nations for our 


rifts peace or wal 


realistic about what we 
i the wav of oil -tiy? 
Our first line 


lies in that oil available on 


plies ror our security 
f defense 
the North American continent. in the 
ind Canada. Of 
in war» would by the rr 
South America 
Fast oil which has made seri 
S. market sine 
would be unreliable in wat 
Thus. the only oil the [ ». Cal 
thsolutely depend on in time of emer 
will be that in the [ Me 
ind such South 
is our Navy and Air 
ind make available to us 
Just as it unthinkable to 
aircraft, shipbuilding and 
Fast 


points on the 


2. 3 secondary im 
portance 
serves of ind Central 
Middle 


sus inroads into the [ 
lol 


rene y and 


Canada American oil 


Force ean pro 


tect 
would he 
erect our 
munitions plants in the Middle 
ind other scattered 
rloby it would be equally ridiculous 
to allow ourselves to become dependent 
With 
uta defensible supply of oil, our 
tanks and would he of 


mn oil from such remote areas 


planes ouns 


little use against any enemys 


Inecreasin dependence 
oil threatens the 
not pust the produ i" 
bulk 


| 


entire domes 


dustrs 
For example, the reat 
refinin capacity has been 


based 


rowth 


upon the continu 
ivailability of 
crudes 

() he | ~ 
January | oO 


states, These 


retinetr 
were ! 
inland refineries 


near domestic crude source 


backbone 


-Vstem I i 


of our vast petrole im 


essin recent Veat the 


have greatly expanded production 
such essential products as petro hen 
cals, jet and aviation fuels. explosives 
ind synthetic rubber compounds 


would bn 


fortu 


In anv future was it 


rically and 


that the great preponderance of 


~trate important 
nate 
our oil production and processing fa 
cilities are in sections least vulnerable 
to attack Keeping these facilities at 
full streneth is of impor 
tance. It cannot be 
nil is imported to the prount of ( 


me the 


paramount 


when foreren 


ther 


done 


domestic industry 


Expansion Curtailed, The pro! 


| jnedustey 


em contronting the domestr 


im face of ¢ 


i ibility to compl hy nece 


ontined excessive rhigeort 
is it 
eX pansion 

At the beginning of World Wan 
we had a reserve shut-in oil producit 


1 million barrels dail \! 


exporter of 


capacity of 
that time we wer i net 
dur << cap 
for it 
consumption 
could have 
idditior 
i day 
The domes in 
n if) idle 


1 million 


mity wa 1 triv 
vas over and above total 
Without Imports 
supplied demand ind 
produced 1 million bar 
dustry is today car 
capacity estimated at 
barrels a day. but 
| no way a real reserve ca 
wacitv. Tf our iddenly 
it off t i inele 


of excess productive cap 


Imports were 
ould not have 
barrel reuty 


The oil industry must carry a proper 


reserve capacity because of security 


requirements Thi- productive eapacits 
is ce veloped and maintained by the 
industry with funds obtained through 
sale of crude oil and its products. If 
the domestic 
the « ipital 


capacity 


venerate 
de the 


required for our se 


industry is to 


necessary to 


pros 
reserve 
curity. it must have an adequat price 
and sufficient market outlet. This will 
that in ports hve ediin 


require maintau 
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ty il et d rr lationship lo cle mand 
We will 


bpberty inles 


never have a true reserve 
We develop the capa 
more onl vithin the 
thar needed 


And we « 


rity by 


{\ le produce 


| s during emer 


enes innot create a real 


reserve cap mecreasin brniprore 
ind shuttin in 


As a 


two altern 


domestic produe tion 


face the 


nation we choiee ol 


itive either place import 


| s 


full 


m im «ft tall mast with the 


productio t courace 
pravate 


| 
| 


ke velopment oloou ot 
intimited importation. « lorergn oo 
ind prtan relenes ol retnote ind it 


defensible 


Strone at 


ipplie 
uments are put forth in 
increased Sore 
to the false 


have not nation a lo 


support of 
even resort claim that te 
ire a petro 
and that we are “running out of 


that we 


leum 
oil.” Others argue should im 
foreign oil to “conserve” our 
History 
fallaev of such arguments. 

Phe belief that our oil re 
be conserved for future emergencies is 
sensible In 1920 
yee troleum 


Had 


future 


port 


own however ha- proved the 


ources cat 


neither logical nor 
our proved reserves of 
liquids totaled 7 billion barrel 
we then shut in that re 
and relied ont 


We would have been totally 


fuel World \\ il II 


erve for 
emergency foreign oil 


unable te 


Not 
our reserves today are 
despite the fact 


billion barre Is sihiee 


W ur, Although 
near &3 billion 
that we 
1920. oun 


Knough for 


barrels have 
used |] 
productive capacity undoubtedly would 
should World War 
tomorrow Whik ve have 


We must do all pros 


full development 


prove inadequate 
HT begin 
time on our ide 
itvle lo 
of our 
less | 
The dom lie 


prevent 


encourace 
liquid fuel re 
dj aster 


sources. To do 


too reivile 
industry desires to 
from taking i di 
hare of the 


Imports 
proportronate domestic 
market di 
dustry upsetting the 
rrams of the lates 


maintenance of an 


ruptine the domestic mn 
conservation pre 
ind preventing the 
oil productive ca 


pacity commensurate with our defense 
requirements 

hoped that method 
forthcoming from the 
trict imports im a 
manner | nless 


then le 


It is to be 
vill bee 
itself to re 
ind exible 
lution is reached 


cornu 
industry 
realistic 
uch ast 
rishation will 
interest 


he required in the national 


If it is desirable to 
waste of domestic oil. and to build uy 


prevent the 


in ack quate reserve produc nie Capac 
stic industry must know 
know that a 
imports will be 


itv. the dome 
is entitled to 
is to 


sound 


polices assured 
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Pacific Process Pumps 


ty swatters ! 


ON, TOP DISCHARGE, 





SUCTION, TOP DISCHARGE, 


STAGE 


- JOP SICTION, TOP DISCHARGE, 


oe ‘Two STAGE 


*®& Custom fabricated from properly chosen materials to perform 


their tough jobs, Pacific process pumps give a mighty assist in the 
production of insect sprays, detergents, antiseptics and a host of 
other products that sateguard health and give comfort to mankind 
thus in a sense becoming “modern fly swatters” The widespread 
use of Pacific process pumps for heavy-duty assignments in the 
petro-chemical industry ts conclusive proof of Pacific's ability 


to perform CONTINUOUS SerVvics with sustained economy 


Pacific single-stage Types SVC and SEC handle liquids from sub-zero 
to 800°F., 15 to 1,600 gpm, 500 to 600 psig, discharge pressure, 
differential heads up to 600 feet, speeds to 4,000 rpm. Two-stage Type 
RVC pumps liquids from sub-zero to 850 F., 50 to 600 gpm, discharge 
pressure to 600 psig, differential heads to 825 feet, speeds to 


$,600 rpm. For further details, write tor Bulletins 101 and 108 


PACIFIC 


acific Pumps inc. 


HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bidg., 122 E. 42nd St., New York 


Offices in All Principal Cities 
cPe.9 


As Management Sees It 


Says NO- 
Import Flow OK'd 


Continued from Page 77 





chief ecatevorics of oil imports: crude 
oil ind residual oils Residual oil im 
ports have no important effect on the 
domestic producer Refiners are con 
stantly striving to reduce their vield 
of this unprofitable end product: con 
sequently refiners would not run ans 
important idditional amount of do 
mestic crude just to make up a short 
ive of residual oil caused by import 
restrictions 

Crude oil imports can be brought 
into proper perspective by reference to 
the inerease in total US. erude de 
mand of 1.900.000 barrels daily sinee 
the first quarter of 1950) Imports <up 
plied only 200,000 barrels a day of 
this increase 

Crude imports in the first mine 
months of 1953 averaged 653.000 
barrels a day. This represented about 
9.4 percent of the total LoS. runs to 
stills for the nine-month period. aver 
aging 7.020.000 barrels daily. During 
1949.52 imports of crude averages 
about & percent of U.S. refinery runs 

Domestic producers during the pr 
riod through 
hacks. produced in average of O.osdo 


September despite cut 


OOO barrels daily of crude. an increas 
of S08.000 barrels over the first nine 
month. of 1952. In addition 
is liquids ay 


domestic 
produe on of natural 
eraged 655.000 harrels a day for the 
period or yust a little more than the 


volume of crude imported 


Needed Supplies. Further. import 
heures cited above include crude im 
prort d into California The sco Pm ports 
which averazed about 83.000) barrel: 
daily in the first three quarters of the 
vear, were urgently needed to <upply 
refiners on the West Coast with light 
rravity crudes that were not available 
otherwise. Recently, the largest) im 
porter on the West Coast announced 
that with a return to more normal 
workin inventory levels it was or 
du ine its crude imports 

{ » producers have experienced 
cutbacks this vear. particularly in 
Texas Compared with the record vol 
ume of domestic erude oil production 
of December. 1952. averaging 6.631 
OOO barrels a dav. domestic output on 
October was about LOO.QO00 barrels a 
day lower. Some producers have 
blamed imports for the total amount 
of the cutbacks. The principal reasons 
for the cutbacks, however. are 

© thy rapid increase in crude oil 
production during the last quarter ot 
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Unique Bundle Puller 
Makes wu Abroad 


»-Fjector, 
heally removi 
bundles 
perrvesnat O0k reagan 
i the United 
ted considerable 
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ates are using 
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ed that two 


en thre 


High-Pressure 
Units Scheduled 
ter mere Plant 


vh-pressure exchang 

muartor che 

are now beimg desis 
heat trar r division 

Thev are of the integral tubs 

sheet -cha el type because of the 


uaiog ’ essure will by 


mical Processa 


s which 
in the net 

the tube v9 
U-tube bundle 
foot long copper tubes. 


ke aie hi will « itain oa 


consisting of OY 
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Special High-Temperature Exchangers 
for Gasoline- from-Coal — 


Hlustrated of ten 
sespect rally ke sit 
ind fabricated by Kellovy for use 
Hine-from-coal synthesis 
mstruction im South 


THLE than overseas beeause of Kellogg's 
and fabriea 
tionexpertence in productionofalloy 
Focerned danas eritve ally 
high temperatures and pressures 
Africa This exchanger bemy Pubes and tubs leet of the 
made ready for hydrostatic testing exchangers are fabricated of Type 
Wher in service the units wall SLO) statnles teel. The shells are 
perform a highhy eritical funetion internally msulated 
in the pre-heating of gas ina In the reforming 
Keach ca hvdrocarber 
edn the coal gasification plant 
mn the svnthesis 


to additional 


heat exchanger ned extensive engineering 


im a pase equipment Tor 
plant under ce 


unit, residual 


thalvtie relormung unit Viithiesis gas, pro 
pable of operating under tempera 
tures of 1625°5 
1 psa, the 
fabricated in Kellogy’s sho 


and reeyvcle gas fre 
ection are converted 


viit hie 


and pressure ofl 
exchanyers are beimg 
msrather 


Reflux Exchanger for Combination Unit 


This reflux-crude exechar 
one of many exchange 

and condense! 
thre sthops for a comb 


Here 


i riricte revowy hvdro 


recently com 
pleted in 
nation refinery in’ Brazil 
it is sho 
static testing 

Phe unit ts 
eter. of steel 
throughout. using 


Spence Itit 


Inside diam 
construction 

OD) tubses 
on square When 
stalled the unit will preh 
crude iainst = reflux 


raising its rature from 


60> to 280°] 


te Thipe 
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Temperature Indicating 
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4'/," DIAL 
THERMOMETERS 
NA ‘ type to 

y ve ements 
R 4 t wa r 
f ed 11 
' t e reod 
ng Inte jeable 
with standard indus 
tria separable sock 
ets Stem a be 
placed tf any angie 


and case can be ro 
tated to or 


positior 


y readable 






























RECORDING 
THERMOMETERS 


Twelve nch die-cast 


aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con 
struction. Electr or 
spring wound lock, 
24 hour or 7 Day Rev 
olution. Flexible Ar 

b of stain 
Rosges 40 
+95 Fortq 


morand t 
less stee 


valent 









INDUSTRIAL 
THERMOMETERS 


Red Reading Mercury 


Extruded brass case 
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RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


Thoroughly anneoled 
occu- 
Complete line 
A.S.T.M. and fractional 
division types 


for permanent 


racy 


FOR COMPLETE INFORMATION 
We're FOR CATALOG 200G 


PALMER 


THERMOMETERS, 
eel a 


Cincinnat 
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1952. which amounted to 271.000 bar 
rels daily over the third quarter of that 
This high 
into the first quarter of 
short) cutback 
May. the 
to a high level until Se pte mber when 
utbacks were started 

@ Thy exceptionally 
during the 1952-53 
duced consumption of liquid fuels by 


timated 236.000 barrels daily 


continued 
1953. After a 
April 


of produc tion returned 


vear rate Was 


period in and 


rate 


new ¢ 


warm weather 


sinter which re 


in ¢ 


@ Increasir competition from nat 
iral i the additional is Cons 
ver the last heating se 


OO.000 barrel 


" 
lmned 
ison Wis equiy 
tlent to about daily of 


fuel oil 


linports ilso are blamed for havine 


reduced the incentive to drill for oil 
in this country. On the contrary. drill 
ing continues upw ird. In 1952 more 
wildeat and development wells were 
drilled, a greater total footage was 
drilled, and more reophy sical crews 


were employed than in any previous 
vear. Results for the first half of 1953 
show that a new high in drilline was 


reached for a Januarv-Jun period ind 


present ndications are that a record 
drilling vear will be established for 
ilhof 195% 

Petroleum demand so far in 1953 
has been about 6 percent hieher than 
in 1952. A further expansion in- re 
quirements is predicted for L954 by 
loadin petroleum economists This 
ould strongly indicate hat after 
proper adjustments in inventories are 
made hievher dome ~tie yeu rduetion vill 
be required to fill demand 

Looking further into the future 
there are additional indications in the 
report of the President's Materials 
Policy (Paley) Commission that the 
present situation in the oil industry is 
only temporary. Figures in this report 
ndicate that without the help of addi 
tional inports the domestic industry 


werave of 1.8 


idditional 


have to find an 
billion barrels of 
for the 


order to 


would 
oil an 
two decades in 


nually next 


meet estimated «ck mand and 
to kee pour reserves In proper re lation 
Phat means the 
to tn 


industry wa 


ship averace would 
than the 


1952 tin 


have WM) percent ereater 
ible to find is 

cluding revisions of previous findin 
rw 

In spite of all of our efforts for peace 


supplies in South America. the Middle 


Fast and Far East will acquire special 


ir Comes. If war should come 


importance because of the type of war 
we may be fighting or because of their 


nearer the mili 


This is of 
oil 
st nted OH) percent of our total tonnage 


World War IL. If we should 


availability point of 


tary need prime logistical 


Importance sine products 


shipper d 


PETROLEUM 
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lose any of our fore BaF oil CONCH ss lols 
through ill-advised actions on our part 


it wo ild reduce the free world’s pres 


ent }]-to-l superiority in oil produc 
tion over Russia and her satellites 
major deterrent to anv large-scale 
Soviel ageression 

Aside from the inportance of petro 
leum imports to our own economy i 
peace inal it yt riods of emergency, the 
oil whieh is imported into the | eS 
represents an important source of do 
lar income to the exporting nations 
bor example oil accounts for about 
70 percent of the Venezuelan gover 


ments revenue and over 95 percent of 


its foreien exchaner Without 
dollars Venezuela would be 
keep up of over $1 


these 
unable te 


het purchases 


billion annually of American ceoods 
The | S. is by far the largest ex 
porter to Venezuela and that cour 


hest customers lr 


addition to Venezuela. Canada, Colom 
bia Mid 
dle East supply us with oi! and buy 


try is one of our 


Ml AICO and countries of the 


Arne rican voods. 
Just as the antic ipated rate of growt! 
in UL S 


tates that we cannot depend solely on 


petroleum consumption die 


domestic sources. neither can we rely 
upon a single foreign source to supple 
ment our supply. Foreign sourees of 
supply in the Western Hemisphere are 
less apt to be denied us it 


The findings 


of course 


the event of another war 


contained in the Paley Commission re 
port. however, make it dramatically 
clear that we cannot afford to indulge 


in hemisphere isolationism in so far as 


oil is concerned. According to that 
report, the | S. will have to import 
1.2 million barrels a day from the 
Middle Fast by 1975. This assumes 
that we will already be importing the 


maximum surplus amounting to | 


million barrels a day, available to 
from all Western Hemisphere sources 
Our own current and future need fo 
Middle East 
compared to that of our friendly allie- 
in’ Western europe 


of Western Europe’s requirements are 
now coming from the Middle East and 


oil is relatively minor 


Over 75 percent 


by 1975, again according to the Pale 
Commission report, the imports int 
that area from the Middle East wil 
reach 3.7 million barrels a day 


Unless we are prepared to sacrifice 
our allies and to risk shortages in our 
must adopt an 


which strengthen 


own country. we oil 


import policy will 
our position in all countries which are 
a source of oil supplies to tha U. S 
and to our allies and which will hel) 
assure availability of these supplies to 
Us in peace or wat 
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U. S. Imports of Crude Oil and Refined Products, by Companies 
and Kinds of Oil, by Months, 1953-1954 


ilroad Commission ) 



























(Source: Monthly Reports of Importing Companies to Texas Ri: 
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b9D3 1954 
COMPANY, KIND OF OL October November December January February 
AND SOURCE February March April May June July August September Estimate Estumate Estimate I stimate Estimate 
Atlantic Refining Co., Crude Onl 55,800 31.100 55,7 62,400 67,1 33,500 4,100 62,10 61.s0n 61,800 61.500 64,800 64.500 
P . » . sh . am so) 
V ene . 4 i” 4 Li 4 " - 1 ue ”“ ” we ” ue ue Saooo 
S44 5 1 4H " ‘ “ 4 , 1M TL +(uM uy ww we we Tu 
1 9 " nL TL TL) ALLL “ ¥ 1 4K TL 24,400 
‘1 sin 4M “ ’ 4M) “ TL . iM 6.000 6.600 
ie 4 4.1K rT ” . . ” in " aL ALL sO S000) & 000 
Asiatic Pet. Co. (See Shell Co's 
Cities Service Co., Crude Oil 5,366 9,588 3,520 12.079 10,968 8.163 $250 11.455 S44? § 334 11.449 $063 11.428 
\ , , KS nm 7s OOS 1s 8.250 4 wy) { 4 438 3 
Mex ; 5, 3H a Wu ( is H 4 4,0 
Eastern States Pet Co. Total 15.000 11,492 14,480 22,700 20.000 1s.7 17,350 13,300 21.500 14,000 14.000 14,00 14,000 
i. ! we ‘ ie AL we 4 “ty i" 4 inn BL BLL Sinn 
Pr 00H) w 25, ” Ww) “ ‘ ‘1 ch wy Ly wh) 10,000 
Bunker 4.000 “ $54 TALL. " wu 4.4K iM aL wn cL LL 4.000 
Reduced Cr inh ” . ” aL Th] » ALL BLL ALLL RL 1000 
Gulf Oil Corp Total 96,000 148,000 99 100 115,000 140,000 113.000 110,000 178.000 105,000 111.000 102,000 171,000 94.000 
» a2.000 5M) s ELI 17000 25 (0K uM ww l ew aL uM) SSM) PALL 74,000 
‘ 40,000 Stoo 5 uy f uy 5.000 LD { we 400K 4 wn ww ‘ we 7 000 43.000 
4 42.000 41.000 4 wn OK aL 20 10 we 4 uu CLD 4 ww iw TALL 18.000 
} “ OOO 0,000 41MM) nw) ") TL ww) vw ine cL RCL Ooo O00 
+ wa s ooo ws, nM) sn uy a inh) mo 4 we LL! uy iL wh Sanna t PL 
Prox " ezuela ALL! TALL Ls aL ‘T "TL My nT 44 000 OW) , 000 
} on ) 7 ALL 4 (un wy ~My uy ILD TALL we Loo 
Ga wn 1000 2 OK we uM TALL ALL 4 (mK +004 1,000 4,000 
Phillips Pet Co., Crude, 43.2 
Venezuela 7,100 6,198 6.730 6,489 6 4 6,505 6.4168 6,793 6.452 6.66 6,152 6,452 143 
Shell Companies, Products, Total 182,093 144,019 120,634 $5,302 102,533 88,255 56,812 103,142 149.458 163.506 182,554 192,552 176,.¢71 
Asia Pet. | t ded fuel : - 
\ Ant S00 HM ” a] ”) uy) », SOM wn 2 O00) 0.200 ” om un 
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\ 4 
« r ta 
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} hed A t 4,0 S145 100) ‘ SSO) . " t 4 000 74 6,774 00 
Hvy. Marine Diesel, Bonded wR 
Sinclair Oil Corp., Crude Oil 57,000 72,200 61,700 90,200 66,300 TO.000 66,102 55.9 66,000 66,000 66,000) 66.000 66,000 
Vene ela 30 52 Siw 64,355 40K wy i” j (Mn Lob WILL Ooo 51,000 
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2.35 % WM " aL) ‘ js "I MM mL 10,000 0.000 10,000 
44 iv “ \ ww TLD LLL iw wt 
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Sun Oil Co. , Crude, Venezuela 15,189 4,02 67S 15,18 9,12 l 3 313 18.77% 17,93 16,000 es), 14,193 5.036 
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Woot the modern valve 
for moder process control 
rm nol 800 


Honeywell 


Look at these features: 


SMALL AIR CHAMBER . 
minimum volume of dead air assures fast response to control 


air signals. 


TIGHTLY SEALED DIAPHRAGM . 
extra thick, molded-in gasket around bolt circle prevents air 
leaks; reinforced construction gives high flexibility, long life 


STAY-TIGHT STEM LOCK 
won't separate under most severe vibration. 


STURDY, ATTRACTIVE YOKE 
no useless weight, but plenty of strength; stands roughest 
handling. Pads on both sides of yoke facilitate mounting of 


auxiliary equipment 


CHOICE OF BONNET DESIGN . 


screwed or bolted. 


PACKING . 
jraphite-impregnated asbestos or shredded 








New Solid V-ported Disc for 
high-velocity 


H...'s the new look— coupled with new performanc@ stand- 
ards—in diaphragm motor valves. The Honeywell Series 800 
incorporates every feature of design that is demanded by the 
je) €oler-s-- More) +100) ME: 1 0) 0) bLar-L ele) sl-dhe) Mk (ove (AMMEN Belo MMe) MR Co) cele) dco) BIE (ole) 


In response . . . sensitivity . . . reproducibility . . . overall perform- 
ance .. . the Series 800 valve is the ideal partner of advanced 
instrumentation. It's available in a full range of styles and sizes. 
Get complete téchnical data today, by writing for Bulletin 800. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division 
1904 Windrim Ave., Philadelphia 44, Pa. 
T §S 


H 


oneywe 
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HONEYWELL 





PrP Fe D.Y 


service 


Now available with the 
Series 800 double 
seated line is this 

solid equal percentage 
ially 
high 


ities and high 


disc. It's espex 
applicable to 
velox 
pressure drops; has 
better stability and 
resistance to erosion; 
minimizes noise 
Rangeability up to 


50 to ! 





Fiat we Controls 





U. S. Imports of Crude Oil and Refined Products, by Companies and Kinds of Oil, by Months, 1953-1954 
(Continued from Page 215) 
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letal, Above Compames, Crade 
thi aad Products, Less Bonded ‘ ? ‘ ) 991,164 865 621 
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r bast atra 
Total Imports, Bureau of 
Mines, \ag and Later b stumated 


1,003,600 1,095 
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Viking Pumps are leaders in service to the Oil industry 

. tops in performance and dependability. 

Shown here is a versatile unit of the heavy-duty style 
designed to handle thin or viscous liquids. Capacity ranges 
from 10 GPM to 1050 GPM with pressure to 200 ibs. This 
unit shows totally enclosed vari-drive with a wide speed 
range. 


We invite your inquiries— 


Distributor 


r - J ) 
| Ay N 

& PUMP COMPANY 

MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 


Edinburg 
Houma and New Orleans, La 


Houston Dallas Kilgore San Antonio 


Corpus Christi, Texas 
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October November December January February 


September Estimate b stimate mate Estimate bE stomate 


$1,193 Sl Ss, 46 


414,40 
926,000 +1.015.000 
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TLD 13.000 


PIPE 
HALF SOLES 
WITH 


A Dollinger half sole is different. \/hy? A glance will 
tell you. A beveled edge for smoother joints, with all 
edges machine sheared for a perfect fit, and every half 
sole fabricated with the same constant radius. 
Dollinger half soles are in stock right now .. . ready 
for immediate shipment in standard sizes and thickness. 
Prompt delivery on half soles fabricated to order. 


FOR OVER SO YEARS. LEADERS IN THE OIL 
INDUSTRY HAVE LOOKED TO 

JOHN DOLLINGER, JR.. INC 

FOR QUALITY STEEL FABRICATION AND 
DEPENDABLE DELIVERY 


For inquiries regarding tabricated 
poLLinceR structural steel and plete steel, 
st AROUND write to 
a John Dollinger, Jr, inc., 
, Beaumont, Texas. 











M-H Sets Training Courses; 
Cited For Educational Aid 


Fritz W. Glitsch Holds Sales Meeting— 

Attendirg Fritz W. Glitsch and Sons’ recent annual sales conference in Dallas, Texas, were 
left to right: bottom row—Robert W. Fowler, general sales manager, Dallas; $. G. Higginbotham 
Los Angeles; B. A. Ross, Dallas; W. R. Greenman, Chicago; and Fritz W. Glitsch, Jr., secretary 
treasurer, Dallas; top row—M. C. Glitsch, vice president, Dallas; Fritz W. Glitsch, Sr. founder 
Dallas; Hans C. Glitsch, president, Dallas; K. E. Luger, Houston; R. L. Allen, Cleveland; G. W 
Lindskog, New York; and J. J. Tunno, Tulsa 


Insul-Mastic Adds Ellis as Anderson and Halloran Get 
New Memphis Representative Babcock & Wilcox Appointments 
MoHO I ' i Me Int ippointments 1 


! the Lubulas 


i The Babcock & 
rie ‘ Ander ! 


Continuous Coking Units 
: Made Available by Blaw-Knox 


Nitrogen Division Opens Development Center— 

A new organic research laboratory and development center was recently dedicated at Hopewell, 
Va., by Allied Chemical & Dye Corporation’s Nitrogen Division. Located in a wooded section of 
Hopewell adjacent to the Division's ammonia laboratory, the center consists of two buildings which 
together provide some 40,000 square feet of working space. The research and engineering building 
houses the laboratories and the engineering staff, the smaller experimental building is for 
intermediate scele research. Construction of the $1 million development center was begun 11 
months ago by Wigton-Abbott Corporation, which designed the building 

The Nitrogen Division's initial project in the organics field is the plant now under construction 
at Orange, Texas, scheduled for completion early next year 
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fs Werki-Yessed Wied 


It Leaves the Factory 


6” to 60” 


... fo make sure 
it gives you the 
“Best > and the | Most 
wrench service for your money 


The reason RIGID Heavy-Duty Pipe Wrenches are known 
for the brutal punishment they can take is because of the tough- 
ness built into them, checked part by part and then hard work- 
tested when mermen ... not just one wrench in 100 or 1000 
but every last one Add the guaranteed repair-free housing, 
no-slip no-lock jaws, handy pipe scale, easy spinning adjust- 
ment nut and comfort-grip I-beam handle and you see why 
genuine RIGAID gives you the big value for your money. 


Buy them at your Supply House. 


THE RIDGE TOOL COMPANY ®* ELYRIA, OHIO 


Rockwell Promotes Barnett 
To Valve Products Manager 


Barnett 


Beckman Forms New Division to 
Handle Government Contracts 


Three New Representatives 
Appointed by Annin Company 





stainless \ be cuts tray plate cleaning 


in depropanizing tower 


of this polyform unit 


Here Ss an example of the way 
Stainless Steel's corrosion resist- 
ance can stretch out the intervals 
between cleaning when used in re 
finery equipment 

Stainless Steel is now being used 
in the perforated tray plates in the 
depropanizing tower of the polyform 
unit at Gulf Oil Corporation's Port 
Arthur, Tex., refinery. The material 
formerly used for this purpose re 
acted with corrosive agents in the gas 
and the or 'y, perforations in the 
tray were plugged up after two to 
three months’ use 

Then Stainless Steel was given the 
job. It has greater resistance to cor- 
rosion and, consequently, the inter 
vals between cleanings are sub 
stantially longer 

Corrosion resistance is only one of 
the characteristics of Stainless that 
make it so suitable for refinery use 
It is strong, its surface is dense and 
durable and it performs well in ele- 
vated temperature service. When 
you put all these advantages to- 
gether, you can see why it is the most 
effective weapon against refinery 
down time 

For finest performance from Stain- 
less equipment, always be sure that 
your equipment fabricator uses per- 
fected, service-tested U-'S’S Stain- 
less Steel 


wer in the polyform unit 
Port Arthur, 
med in the 


lengthen 


UNITED STATES STEEL CORPORATION, PITTSBURGH ~ AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH ~ TENNESSEE COAL & IRON DIVISION FAIRFIELD ALA UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


’ a f te wrany ale aL 


U-S°S STAINLESS STEEL 


SHEETS STRIP PLATES BARS BILLETS PIPE TUBES - WIRE - SPECIAL SECTIONS 





Scovill Manufacturing Moves 
To Larger New York Offices 


Foster Wheeler Corporation's $5 million fabricating plant, shown above shortly before it was 
completed, will start operating early next month 


Starting Date Scheduied For 
$5 Million Foster Wheeler Unit 


\\ ee ( 


A. O. Smith Division Assigns v Mountaintoy 5 
Schneller to Pacific Coast nee . 


kK 3 nelles 


“ 
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If you use pyrometers, you need 


THERMOCOUPLE EXTENSION WIRES 


yy 


THERMO ELECTRIC extension wires utilize the 
most advanced synthetic insulations — they = Du Pont Division Announces 


renee <a da a Industry, Appointment of Shaw and Bellah 
’ ’ whether it be Iw ippointment sere ts 
and most other chemicals, even aircraft, chemi- 

after extensive use at temperc- 7 cals, petroleum, 

tures as high as 600°F. This plastics, metals, or 


, any other field that 
means longer service for 
requires accurate tem- 


wires, less replocement ') perature measurement, 
cost for you. J profits from our experience 
and complete wire-making 

facilities. Our plant handles 

all phases of wire-making 

and thus maintains uni- 

formly high quality. 

Standard wires are 

shipped from stock, 


GET DETAILED DATA; special orders 
are produced 


WRITE FOR BULLETIN 31-X promptly. 
TODAY. 


Thermo Electric @. anc 


a ‘AWN NEW -. 2 me 


errOLEUM REFINER 





Houston and Tulsa Changes Enjay Will Open New Office 
Made by Edward Soph Company In Tulsa Under Hector Evans | Supplierse.. 
| , , | Babcock & Wilcox Executive 


Dies at 61 at New Rochelle 


N 


Haynes 


Williamson Made Manager 
Of Cooper-Bessemer District 
\ t of R. G. W 


.. quick construction . . economy 
in Cost and Maintenance 


The photograph above shows one of two stacks furnished 
the M. W. Kellogg Co. for Esso Standard Oil Co. at Baton 


Rouge, La. 
Williamson 


Each stack weighed 18,211 Ibs with a 


diameter of 6-ft. and length of 76-ft. 11 in 


Clark Equipment Revamps STRUCTURAL STEEL © REINFORCING STEEL 
Southern Dealer Organization 
1 STEEL WAREHOUSE PRODUCTS 


AUSTIN BROTHERS STEEL CO. 


sENERAL OFFICES PLANTS 
5 COOMBS STREET DALLAS, TEXAS 


DALLAS 1, TEXA H TON, TEXA 





Appleton Electric Appoints 
Vice President and Assistant 


Wehrherm 





SERVING 


B yR “eR INDUSTRY 


Steam Atomizing Oil Burners 
* Mechanical Atonuzing Oil Burners 
* Low Air Pressure Oil Burners 
* Rotary Oil Burners 
* Industrial Gas Burners 
* Combination Gas and Oil Burners 
* Tandem Block Combustion U nits 
* Fuel Oil Pump Sets 
* Refractory Burner and Mufll 
Blox ks 
Valves, Strainers, Furnace 
Windows 


Detailed information gladly 
upon request 


<\0N4 » 


Cant 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1254 East Sedgley Ave. Philadelphia 34, Po 
2 Se Bird . Houston 6, Tea 


Established (912 


Meuthweetern Tir 
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INSULATION 


) 


Baldwin Hill Holds Open House— 


Baldwin Hill Company held open house October 23 at its newly remodeled Temple, Texas, plant, 
where William H. Hull (center), president of the company, outlined the history and development 
of the insulation industry. Among the distributors present were W. H. Kause (left) and Granville 
Downs (right), of Industrial Insulations 


New Supply Company Formed Bierman Transferred to Tulsa as 
At Shreveport by W. M. heruipsn Edward Valves Sales Engineer 
W M (Sam) _ Ha rie tdward Valves Ir last ¢ Cas 


ihhdane 


Bierman 


Beckman Instruments Appoints 
Manypenny Eastern nag 
lohn M. Ma nt 


He , ( r 


Van der Pyl Retires After 
44-Year Service at Norton 
} ‘ 


Consolidated Chemical Moves 
Hickey to eangemeirig. Post 


\! Hi 











type EV speeDRANGERS ore electronically-controlled, 
Thyraton type, adjustable-speed power drives with a wide 
range of operating speeds and good speed regulation. 
SIZES. % to 1% HP with basic speed of 2400 RPM. 


SPEED RANGE. Drive speeds are adjustable down to one 
sixth of the basic speed for continuous duty, 50°C.; down 
b to one twentieth of the basic speed, intermittent duty. 





HOW IT WORKS. Single phase AC power is converted by 
Thyraton type électronic rectifiers to supply a DC variable- 
“- speed drive motor, This DC drive motor is of the separately 
excited type, which inherently has good speed regulation. 


5 STANDARD CHARACTERISTICS ore constant torque rating 

—, over the full speed range . . . complete control from a 
Ws 1 ~ compact operator's station . . . infinite steps of speed ad- 
. justment . . . smooth starting and-good speed regulation. 










OPTIONAL FEATURES are jogging, reversing, dynamic 
braking, wide or special speed ranges and special duty 
cycles. 





fi | electronic variable speed drives 


( @o type GV speeDRANGERS ore electronically-controlled, 
’ motor-generator type, adjustable-speed power drives h 
( ks ip with a wide range of operating speeee and — speed, : 
ttoummo OE _regulation. 
2 SIZES. 2 to 10 HP with basic speeds of 2400, 1750 and 6: 
' ' 1150 RPM. 

SPEED RANGE. Drive speeds are odustable down to one 
sixth of the basic speed for continuous duty, 50°C.; down 
to one tenth of basic speed intermittent duty. 
HOW IT WORKS. Three or two phase AC power is con- 
verted by a motor-generator set and by tube type 

— electronic rectifiers to supply a DC variable-speed drive 
| motor. This DC drive motor is of the separately excited 
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type, which inherently has good speed regulation. 
- OPERATION. The Type GV Speedrangers have the same 
standard characteristics and optional features as listed 


” | ee above for the Type EV Speedrangers. 
. ad MANY TYPES. The DC drive motor for both the Type EV 
’ = and GV Speedrangers are available with Master Uni- 
ee. brake’, Fluid Drives and ov of the five types of Master 
ead ~~ Gearmotors. 
. ; THE MASTER ELECTRIC COMPANY 
. } DAYTON, OHIO 








PETROLEUM 


REFINER 





d. Minimun 
hout charge 





set in thie size type 10 cents per wor 
Replies forwarded wit 


(undiaple ) 
r ounts six words 
t 


$1 per ) mn ine 
for two or more insertions of same 
h preceding date of issue; Send 

> ©. Box 2608, Houston 


RATES: Regular Classified 
Biind bos address in 


charge. $2 
arger 


type with ruled border 


Ten percent discount 
of mont 


Display ads. set in suitably 
All classified ads payable in advance 
oO} n consecutive issues. COPY DEADLINE: 26th 
| remitt € to assified Ad Department, Petroleum RKefiner 
* ® ® * o * * . * +. * * + 
POSITIONS WANTED 
Eh 





HELP WANTED 











FOR SALE 
. APRS 


GLASSES & GASKETS 


/ 


VALVES 





ALL SIZES TO FIT YOUR GAGES & 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. 5 








MANUFACTURERS ACCOUNTS WANTED 








HELP WANTED 











HELP WANTED 





D Fos ore 
| FOCeSS 2teineer 


ChE with 6-8 years experience in proc- 
ess design and development in chemi- 


cal, petroleum or petro-chemical fields 


Box 122, Room 1201 
230 West 41 St.. New York 36, N.Y 


SENIOR 
PROJECT 
MANAGER 


initial salary requir 
plete pe wy yu 
rsonnel know of th 
Box 232, Room 1201! 
230 W 41 St., New York 36 








Sales Engineer 


lo handle full line automat: 
requirements in proc 


Division 


Factors 


Chicago 


require 








OFFICE MANAGER 











SsENIOK PROCES® ENGINERR 
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More Classified Ads on Next Page 
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Allis-Chalmers Takes Over 
Operation of Buda Company 


i 


Stone & Webster Names 
New Publicity Representative 
\ I ( al er rea 
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Classified Ads 
(Continued) 





HELP WANTED 











PROJECT 
ENGINEERS 


* New York Engineering and Con 
struction firm. Long established in 
the design and construction of proc 
ess plants for the petroleum refining 
and chemical industries; has several 
openings in their project engineering 
dept. tor graduate Chemical 
Mechanical or Civil Engineers, with 
about 2-5 years experience in related 


plant operations, or design 


In reply please submit in detail edu 


cational background and experience 


Box 176-R 


Petroleum Retiner Houston Texas 


























CHEMICAL ENGINERR 











Armour Names Hoerner Director 
Of Chemical Purchases, Sales 





Company Changes 


John R. Hamill, form: mat 
Worthington Corporation's \\ 
) , fice has bees ted 
i rt Wort neton’s Kansas Cit 
M trict office. He succeeds Paul J 
Foley, been appointed general 
. , Ran tt rey | 
vy. 5. W t Robert 
Lear & Son, | e. 3 is be 
esentat Insul 
Mastic Corporation of America in tha 
Fred L. Hartley, w is beer 
Union Oil Company of California 


; 
1T a 


it | ' | 
The Foxboro Com 
pany b | f t 
D. T. McEIli 
gott, t! the | x! | ‘ 
J. N. Holland, |! 
Met Valve | Rock 
well Manufacturing Company. Ile 
‘ t if keast VTexa 
Kenneth Rembert, w 
a , Ae )? 
Arthur B. Anderson Company, 
aa Resse 
t Hammel-Dahl Company | 
Jar ta al part iW Con 
trol Equipment, Inc., 
xclusive stributor Enard Manu 
facturing Company nt West 


\I Hallikainen Instru 


ments py t i 


( 
; lela ea 
Louis M. Hachenberg, \' 
M i lowa, It na 
A & A Instrument Com 
pany, ( Emjay Maintenance 
Engineers, Kutherfor N.] 
1 i ‘ 


Charles A. Connell, 





URTIN & CO. 


LABORATORY APPARATUS & CHEMICALS 


woustes wew omen an 
Tutte erenineon ve 


Need GASKETS 


tor HEAT EXCHANGERS? 


oomerstic 
trpoat 





iM 


iy 
Call CHICAGO-WILCOX 
for PROMPT DELIVERY 


a depen lable source for 




















Here 1s 
vasket ; for heat exc hangers These 
yaskets can be made in any size 
or shape as neede !—cut from soli 

| 


metal heet packing also double 


| 
| 


Jackel type 
Send specifications, blue prints or tem 


plates, for quotation anda prompt-deliv 
ery schedule for normal stocking orders 





CHICAGO-WILCOX MFG. CO. 


7703 Avalon Avenue, Chicago 19, Ill 
Phone: SAginew 1-1900 


See Page 254 in Refinery Catalog 





George G Zipt ! 
ent The Babcock & Wilcox 


Company's 
| | 
G. (Gil) A. Armour 


Durametallic 


Corporation 


250,000 Expansion Program 
$ Sasa) i P 9 Oil Well Opens New Houston Center— 
' A new oil field supply center to serve the Gulf Coast region has been opened in Houston by 
United States Steel Corporation's Oil Well Supply Division. The new facility will serve principally as 
Oilwell’s Houston warehouse, supplanting a smaller unit which has been operating there for 
many years. It will also house a part of the area office personnel. The new building, shown above 
is @ two-unit structure with an over-all length of 352 feet 
With the opening of the new center, the division announced that its present three districts 


have been replaced with two districts. One district will headquarter at New Orleans, the other 
at San Antonio 


Since 1915 


CONCRETE Gary Succeeds Streander As Geiger Succeeds Hockley As 
Placed by Air Attapulgus Minerals President Davison Chemical President 


@ Linings 
38 YEARS OF @ Encasing 
SERVICE TO @ Fire Proofing 
AMERICAN @ insulating 
COVERNMENT Repairing 
New Construction 
Renovating 
Redevelopment 
Send for specifications and bulletins 
no obligation 
See our catalog in Sweets 


GUNITE CONCRETE & CONST. CO. 
ENGINEERS — CONTRACTORS 
1301 WOOOSWETHER RO., KANSAS CITY, MO 
CHICAGO — ST. LOUIS — MINNEAPOLIS 
DENVER — HOUSTON — NEW ORLEANS 


. 

and . 
INDUSTRY . 
* 





Durameta 


Engineered Sealin Preduets 


Y Y ‘2 ‘ 
Y Jays - New Michigan Sales Office 
G Opened by Bridgeport Brass 


\l 
\ 


an important cog 
Cooper-Bessemer Engineer 


in America’s defense Gets Top Examination Grade 
and domestic production program : | 


Durametallic is geared to engineer or produce 
the very best in metallic packings and mechanical 
seals for refineries, chemical plants, pipe lines, ships, 


power, synthetic rubber and general industry. 


“7 ; 
write ¥ ; is ) 
AMP DURA METALLIC QO) f CORPORATION 


RALAMATZOO 4 MICHIGAN 





LUID POWER PUMPS 


in equipment and vehicles required for modern explora- 
tion, drilling, production, piping and refining of petro- 
leum. Here is a most comprehensive range of sizes, types, 
capacities and pressures from 0 to 1500, 2000 and 3000 


psi together with hydraulic motors, valves and cylinders 
for developing complete hydraulic circuits. Here is power 
which combines safety, flexibility, limitless variations and 
sound economy . . . hydraulic power at its best 


LIQUID HANDLING PUMPS 


Virtually “any substance that will flow through a 
pipe,” including petroleum products from naphthas 
to crudes and acid sludge, can be efficiently and 


economically handled in small or bulk quantities by 


VACUUM 


High vacuum pumps for laboratory or high pro- 
duction service in research, vacuum distillation, 


HYDRECO 
GEAR TYPE PUMPS 


Reversible and non-reversible. Gear type 
pumps in exclusive FOUR-BOLT design . . . 
capacities from 5 to 130 gpm and operat- 
ing pressures to 1500 psi . . . flange or 
foot mounted . . . furnished with keyed 
shaft with spline shafts optional. Also 
dual and tandem models. 


STRAT NEG 
PISTON TYPE PUMPS 
Axial reciprocating piston type 

. . constant or variable delivery 
with capacities of .25 to 10 gpm 
at nominal speeds of 1500 rpm 
with maximum of 4500 rpm . . . 
working pressures to 3000 psi 


. . . direct engine and individual 
electric motor driven models. 


AURORA 
CENTRIFUGAL & TURBINE PUMPS 


Deep well, sump, drainage and condensation return units, 
household water systems. Industrial low and high pressure 
liquid handling pumps. Direct motor and countershaft driven 
horizontal and vertical models. Capacities 3 to 7500 gpm. 











N 


THE NEW YORK AIR BRAKE COMPANY 
230 PARK AVENUE * NEW YORK 17, N. Y. 


KEINE 


Pumps available from this single source. There are 
deep and shallow well Centrifugal and Turbine Types, 
Rotating Plunger and Herringbone Pumps embracing a 
very broad range of types, sizes and constructions. 


PUMPS 


refrigeration, dehydration, chemical processing, 
de-aerating, etc 


DUDCO 
DUAL VANE TYPE PUMPS 


DUDCO Pumps provide a broad 
range of sizes with capacities to 

120 gpm and pressures to 2000 psi. 

Also available in dual units operating 
from a single drive. Hydraulic motors 
with starting torque outputs to 14,400 
Ib. in. 


KINNEY 
VACUUM PUMPS 


Single stage models to produce absolute 
pressure readings of 10 microns (.01 mm 
Hg.) . compound pumps producing 
readings of .2 microns (.0002 mm Hg.) or 
better. These Kinney High Vacuum Pumps 
are avoilable in sizes for laboratory as 
well as high production use. 


AINNEY 
LIQUID HANDLING PUMPS 


A complete range of sizes in Rotat- 
ing Plunger and Herringbone Gear 
Pumps to handle light or heavy 
liquids, from gasoline to asphalts 
Available in plain or steam jacketed 


THE NEW YORK AIR BRAKE COMPANY 

230 Park Ave., Dept. PR, New York 17, N. ¥ 

Gentlemen: Kindly send me additional information on 
Hydraulic Pumps [7] 1000 psi [}] 2000 psi 3000 psi Liquid 
Handling Pumps [| Vacuum Pumps [ | 


Name 
Address 
City 





They’re in The Refinery Catalog 


* The asterisk preceding name of advertiser 

indicates that detailed data on products and 

services of the firm will be found in The 
1953 Refinery Catalog 
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Henrys Voet Machine Co 
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Warren Petroleum Corp 
Water Cooling Equipment Co 
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THE TYPE YOU LIKE BEST 
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NO BONNET JOINT BOLTED BONNET 
DESIGN DESIGN 


BOOZ Hancock 
Dolter 
porated 


ved thei 


’ ‘ ] ‘ 
pe ng, leak-proof 


( 
. Extra 
. Repac 


n 
eoalt coms 
operato pec 
10. Complet 
t} ’ 


SIZES: No Bonnet 
CONNECTIONS: Sx 
SERVICE RATINGS: | 


MANY ADVANTAGES ARE 


| 
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When Hancocks go in, valve costs go down. 


HANCOcie WAL SS 
wanwe A product of MANNING, MAXWELL & MOORE, INC. warcerown 72. massacnuserrs 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS 
CONSOLIDATED’ SAFETY AND RELIEF VALVES. BUILDERS OF “SHAW-BOX" AND LOAD LIFTER 
CRANES, BUDGIT AND ‘LOAD FTER HOISTS AND OTHER LIFTING SPECIALTIES 





The Petroleum Industry Insists On 


HART ZELL .... :.: «. 


Cooling Towers and Heat Exchangers 


Hi artvite plastic for cooling tower and he it ¢ xchanger 





fan blades was developed especially to meet the rug- 





ged requirements of the petroleum industry After 





nu than ten years of service in the most punishing 
iv Iitions, Hartzite blades have proved themselves 
beyond all expectations, 

What evidence is there of the superiority of 
Hartzell cooling tower and heat exchanger fans with 
Hartzite blades? Nearly every Hartzell fan installed 
since the introduction of the Hartzite blade in 1941 
+ still in service. And in nearly every case, where one 
Hartzell tan has been installed on a battery of cooling 
towers or heat exchangers, more Hartzells have tol- 
l »wed as other blades needed replacement 

Fabric-base Hartzite absorbs vibration. Its strength 
is many times that necessary to withstand normal 
stresses. Its unusual resistance to corrosion and ab 
rasion is constant throughout the blade. Hubs are of 
welded steel with an extremely high safety factor. 

I hese ire the reasons why Hartzell has become 
“the” cooling tower and heat exchanger fan in the 
petroleum industry 


For the complete story, send for Bulletin 1504 
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Div. of Castle H Corp 


Dept. R 


PIQUA, OHIO 


PROPELLER-TYPE FANS « BLOWERS 
ROOF VENTILATORS @© UNIT HEATERS 


Name 





Company 





Street & Number 
City & State 


If student, check here for special information [] 








ENGINEERING OFFICES IN PRINCIPAL CITIES 
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STANDARD 


If vou buy under the code of strict 
comp liane to every speerheation, you 
will find WYATT VETAL & BOTLER 
WORKS tully willing and able to tul 
fill every requirement 

If vou buy under the code of im 
prlie it faith im the manufacturer. you 
will find WYATT METAL & BOILER 
WORKS fully capable of shouldering 
all responsibilities for finished work. 

If vou buy under the code of deal 
ing only with established companies of 
high standing, you will find the capac 
itv of WYATT plants more than 
sufficient and the capital structure of 
the company more than adequate. 

If vou buy under the code of friend 
liness and an appreciation of mutual 
problems, vou will find the develop 
ment of WYATT METAL & BOILER 
WORKS parallel to that of the indus 
tries it serves, 

If vou buy under the code of the 
Golden Rules vou will find WYATT 
VETAL & BOILER WORKS as firm 
a believer inthat Rule today as it was 
when this organization was founded in 
* February, 1913, ina little metal shop 
on Coombs Street in Dallas. 
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_ V-RING PAC 


... LEADING THE 
MARCH TO BETTER 

DIAPHRAGM MOTOR 
VALVE PERFORMANCE 


roved by many months of field servic 
Fisher Teflon V-Ring Packing feature; 
® No gland leakage. 
@ Used on wide range of pressures 
out appreciablechange in friction ve 
@ Elimination of maintenance an 
adjustment. 
@ No valve stem lubricators r 
@ Chemically inert to all flui 
450° F. 


Fisher Teflon V-Ring Packing is no 
all Fisher Diaphragm Motor Valve 


Bulletin E-200 giv 


*Teflon is the trade nam 


COMPAN 








